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ABSTRACT: Peroxynitrite (ONOO−) is a kind of reactive
oxygen species (ROS) with super activity of oxidization and
nitration, and overproduction of ONOO− is associated with
pathogenesis of many diseases. Thus, accurate detection of
ONOO− with high sensitivity and selectivity is imperative for
elucidating its functions in health or disease states. Herein we for
the first time present a new two-photon ratiometric fluorescent
ONOO− probe (MITO-CC) based on FRET mechanism by
combining rational design strategy and dye-screening approach. MITO-CC, with fast response rate (within 20 s), excellent
sensitivity (detection limit = 11.30 nM) and outstanding selectivity toward ONOO−, was successfully applied to ratiometric
detection of endogenous ONOO− produced by HepG2/RAW264.7 cells and further employed for imaging oxidative stress in an
inflamed mouse model. Therefore, probe MITO-CC could be a potential biological tool to explore the roles of ONOO− under
different physiological and pathological settings.

■ INTRODUCTION

Peroxynitrite (ONOO−), a kind of reactive oxygen species
(ROS) with strong oxidizability and nucleophilicity, is formed
by the combination of both nitric oxide (NO) and superoxide
anion radical (O2

•−) under diffusion control without enzymatic
catalysis.1 It is balanced with its protonated form ONOOH
(pKa 6.8),

2 and has a short half-life (about 1 s) at pH 7.4,3,4

whereas it can react with many bioactive species, such as
proteins, nucleic acids, lipids, etc. This is because of not only
the oxidation and nucleophilic properties of ONOO−, and also
its translation ability into highly active secondary radicals,
including hydroxyl radical (•OH), nitrogen dioxide (•NO2) and
carbonate radicals (CO3

•−), which will further interact with
biomolecules, eventually resulting in cellular apoptosis.
Accordingly, ONOO− has been implicated in detection of
various clinical diseases, such as inflammatory, Alzheimer’s
disease, cancer, and autoimmune.5−7 An increasing number of
studies have revealed that ONOO− also plays an active role in
signal transduction via nitrating tyrosine residues and
immunogenic response against pathogen invasion.8−11 Never-
theless, the dualistic role of ONOO− is still controversial and
the biological activities of ONOO− have not yet been fully
revealed.12 Thus, development of effective methods for
detecting ONOO− is very conducive to explore the
physiological mechanism of in vivo ONOO− and investigate
its role in related diseases.7

Recently, fluorescent probes have attracted a great deal of
attention due to the superiorities of simple operation, high
sensitivity, real-time and nondestructive detection.13−17 With
the development of molecular fluorescence technology, a
number of small-molecule fluorescent probes for ONOO−

have been reported. These probes are mainly based on a
protected/deprotected strategy to detect ONOO−, such as the
trifluorocarbonyl-based, the boronic acid ester-based and N-
phenylrhodol-based probes.18−25 They are initially nonfluor-
escent stemming from the protected fluorophores, while
reacting with ONOO− will turn on their fluorescence through
releasing the uncaged-fluorophore, which is used to detect
ONOO− by measuring the changes of fluorescence signal.
Some fluorophores, such as cyanine26−28 or hemicyanine,29 can
be also used directly as responding groups due to the rapid
destruction of these fluorophores in the presence of ONOO−.
Meanwhile, ONOO− probes based on other methods also
exist.30−38 However, owing to the similar properties from other
ROS including HOCl and H2O2, distinguishing detection of
ONOO− remains a big challenge, especially in multiple ROS
coexisted physiological environment.39−42 Therefore, it has
been of focus and difficulty to develop fluorescent probes with
high sensitivity and excellent selectivity for tracing ONOO−
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level in biological samples. Comparing with the conventional
intensity-based probes, fluorescence resonance energy transfer
(FRET) is one of the most popular fluorescent mechanism for
designing ratiometric probes.43 This strategy can eliminate the
adverse effects induced by probe concentration, probe
environment and excitation intensity through a built-in
calibration of two emission bands, thereby providing an ideal
method to quantitively detect biomolecules.44−46 In addition,
two-photon excitation (TPE) probe can facilitate three-
dimensional (3D) fluorescence imaging of living biological
sample, endowed with weak photodamage to biosamples, deep
tissue penetration, and low background fluorescence.47,48

However, to the best of our knowledge, no FRET-based
fluorescent ONOO− probes with two-photon excitation have
been reported yet. Therefore, it is indeed urgent to develop
fluorescent FRET probes with TP absorption for in vivo
ratiometric imaging of ONOO−.
Herein, by combining the strategies of rational design and

dye-screening, we reported a two-photon ratiometric fluores-
cent probe (MITO-CC) for ONOO− detection based on
FRET system. The probe showed ultrafast response (within 20
s) toward ONOO− with high sensitivity (limit detection is
11.30 nM), and prominent selectivity to coexisted ROS (e.g.,
HOCl, H2O2,

•OH) and RSS (e.g., H2S, H2S2, SO2).
Furthermore, the probe was successfully applied for ratiometric
imaging of mitochondrial ONOO− in living cells and visualized
the small fluctuation of ONOO− level in an inflamed
pathological environment by two-photon fluorescence confocal
microscopy for the first time.

■ RESULTS AND DISCUSSION

Design and Synthesis of Probes. Many dyes, such as
cyanine or hemicyanine, can be cleaved by ONOO− due to its
strong oxidation and nucleophilic property, leading to design of
fluorescent ONOO− probes.49−51 However, cyanine or hemi-
cyanine also have been demonstrated to be very susceptible to
other biological species, such as ROS (e.g., HOCl)52 and
reactive sulfur species (RSS) (e.g., H2S, SO3

2−).53−55 Thus, it is
still difficult to obtain fluorescent probes with selective
differentiation of ONOO− from other coexisted ROS/RSS in
complex physiological environment. To solve this problem, the
dye-screening approach was used to examine the response of
probes to ONOO−. A long wavelength fluorescent dye, with
specific and sensitive response to ONOO− and a stable short
wavelength dye to ROS/RSS were chosen and integrated to
develop a ratiometric fluorescent probe for ONOO− through
rational designing.
Nineteen self-synthesized or purchased dyes (compounds 1−

19, Scheme S1) were collected as the candidates for screening.
Their reactivities toward representative oxidants and nucleo-
philes, including hydrogen peroxide (H2O2), hypochlorite
(HOCl), superoxide anion radical (O2

•−), hydrogen persulfide
(H2S2), sulfiteion (SO3

2−) and ONOO−, were evaluated by
emission spectral analysis in an aqueous solution buffered at
physiological pH (25 mM phosphate buffer, mixed with 30%
ethanol, pH 7.4). As shown in Figure 1A and Figures S1−20,
the fluorescence intensity of compound 3 decreases rapidly
upon treatment with ONOO− but is almost invariant in the
presence of other oxidizing and nucleophilic reagents,

Figure 1. (A) Relative fluorescence intensities of compounds 1−19 (5 μM) for various agents in aqueous solution buffered at physiological pH (25
mM phosphate buffer, mixed with 30% ethanol, pH 7.4). H2O2, 100 μM; H2S2, 50 μM; HOCl, 100 μM; O2

•−, 100 μM; SO3
2−, 150 μM; ONOO−, 25

μM. (B) Design and structures of compounds MITO-CC and CTRL-DC.
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indicating the high sensitivity and selectivity of compound 3 to
ONOO−. Meanwhile, even compounds 8−10 and 14 also
exhibited good selectivity to ONOO−, the poor sensitivity
limits their further application in biological systems. Thus,
compound 3 was chosen as the energy acceptor of the FRET
dyad due to its excellent responsibility to ONOO−. Also,
among compounds 15−19 with shorter wavelength (Figure 1A
and Figures S16−20), we chose the easily modified coumarin
(compound 19) as the energy donor due to its stability to
various species and excellent optical properties, including high
molar absorbance, high fluorescence quantum yield, good
photostability and solubility.56−58 Meanwhile, dansyl fluoro-
phore (compound 18) was chosen to construct a negative
control compound. Thus, we rationally designed and
synthesized a ratiometric fluorescent ONOO− probe (MITO-
CC) and a negative control compound (CTRL-DC) (Figure
1B) through fluorescence analysis and chemical synthesis (for
synthetic and characterization details, see the Supporting
Information).
Spectral Response of the Probes to ONOO−. With

probe MITO-CC and negative control compound CTRL-DC
in hand, we first investigated their spectral response to
ONOO−. All spectrometry measurements were carried out in
an aqueous solution buffered at physiological pH (25 mM
phosphate buffer, mixed with 30% ethanol, pH 7.4) (Figure 2).
In spectrofluorometric titrations, MITO-CC exhibited a strong
emission band centered at 651 nm and a weak characteristic
emission band of coumarin centered at 473 nm in the absence
of ONOO−, and the solution of probeMITO-CC showed a red
fluorescence (Φ = 0.04). Upon addition of increasing dosages
of ONOO− (0 to 7.5 μM), the emission band centered at 651
nm almost disappeared accompanied by the significant
enhancement of coumarin emission (Φ = 0.08), and the
fluorescence color of the solution changed from red to bluish
green (Figure 2A, inset). Notably, a 93-fold fluorescence ratio
(I473/I651) enhancement was observed with a good linear
relationship over an ONOO− concentration range from 0 to 7.5
μM. The detection limitation was calculated to be 1.13 × 10−8

M (Figure S21), which indicated the high sensitivity of MITO-
CC toward ONOO− and the capability of MITO-CC to detect
trace amounts of intracellular ONOO−. In addition, the spectral
response of CTRL-DC to ONOO− was also investigated. As
shown in Figure S22, like probe MITO-CC, free CTRL-DC
showed a bright red fluorescence with a strong emission peak at
635 nm. However, when 1 equiv. ONOO− was added into the

CTRL-DC solution (5 μM), the emission band dropped
distinctly and simultaneously a weak rise at 490 nm occurred,
probably because the dansyl chromophore is unstable to
ONOO− (Figure 1A), indicating that a chemical stability
energy donor is vital for FRET-based ratiometric detection of
ONOO−. Interestingly, according to reaction-time study, the
change of the fluorescence intensity was completed and the
intensity reached a plateau within 20 s after 1.5 equiv. ONOO−

addition (Figure S23), which indicated that the probe MITO-
CC is well suitable for ONOO− detection with high sensitivity.
To test the selectivity of MITO-CC for ONOO−, the

specificity of MITO-CC was evaluated in the presence of
various biologically relevant ROS and RNS, including NO,
O2

•−, NO2
−, •OH, BuO•, BuOOH, H2S, H2S2, SO3

2−, HNO,
H2O2 and HOCl. As shown in Figure 2B, MITO-CC exhibited
negligible fluctuation of fluorescence ratio (F473/F651) even
upon treatment with 100 μM of these interfering species.
However, a remarkable enhancement was observed after treated
with only 5 μM ONOO−, which suggested probe MITO-CC
has superior selectivity for ONOO−. Notably, fluorescence
titration experiments showed that the probe can avoid the
interference from H2O2 with a broad concentration range from
0 to 500 μM (Figure S24). H2O2 has been the main interfering
substance in terms of peroxynitrite detection. The superior
selectivity should be attributed to the stronger nucleophilicity
of ONOO− than H2O2, and thus ONOO− react more easily
with unsaturated compounds. Moreover, the fluorescence
titration experiments of probe MITO-CC toward ONOO−

was also investigated in phosphate buffer containing 1% DMSO
at physiological pH, which simulated physiological condition.
As shown in Figure S25, the similar spectral change was also
observed after treated with increasing dosages of ONOO−. In
addition, to mimic the viscosity of biological system especially
in mitochondria, the fluorescence response of probeMITO-CC
toward ONOO− has also been examined in a PBS/glycerol (4/
6, v/v) mixed solvent (pH 7.4).59,60 The spectrofluorometric
titrations, including excitation and emission spectra, demon-
strated that MITO-CC shows a good optical response toward
ONOO− in mitochondrial viscous environment (Figures S26
and S27A). MITO-CC also displays superior selectivity for
ONOO− over other ROS and RNS in this environment (Figure
S27B). These results implied that MITO-CC is feasible for
detection of ONOO− in biological system. In addition, the pH
effect on the response of MITO-CC to ONOO− was tested.
Upon addition of ONOO− to MITO-CC solution, compatible

Figure 2. (A) Fluorescence spectra of MITO-CC (5 μM) upon addition of ONOO− (0−1.5 equiv) in pH 7.4 PBS/EtOH (v/v, 7/3). (B)
Fluorescence ratio (F473/F651) of MITO-CC (5 μM) in PBS/EtOH (v/v, 7/3) toward various analytes: ONOO− (5 μM); other analytes (100 μM).
The mixture were kept for 30 min at room temperature before the fluorescence intensity of the probe solution was measured. Excitation at 420 nm.
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enhancement of fluorescence ratio (F478/F654) was observed at
pH 6−9 (Figure S28), which indicated the probe can monitor
ONOO− in physiological pH.
Proposed Mechanism. According to the literature,19

ONOO− might trigger subsequent nucleophilic addition,
oxidation, elimination, and hydrolysis reactions on chromeny-
lium fluorophore due to its nucleophilicity and oxidizability,
and finally yields an olefine acid product (Scheme S3 and S4).
To confirm our assumption, the reaction mixture of compound
3 and ONOO− was first analyzed by mass spectrometry. As
expected, the peak of our proposed product, olefine acid (m/z
= 378.7, [M + Na]+) was observed (Figure S29). Moreover, the
mixture of MITO-CC and ONOO− was also analyzed by mass
spectrometry, and the peaks of two key products, olefine acid
(m/z = 378.7, [M + Na]+) and coumarin (m/z = 422.6, [M +
H]+) were also observed (Figure S30). Thus, the results are in
good agreement with the proposed mechanism (Schemes S3
and S4).
Fluorescence Imaging of Endogenous ONOO− Pro-

duction in HepG2 and RAW264.7 Cells. Due to the special
property of ONOO−, the steady-state concentrations of
ONOO− are estimated to be in the nanomolar concentration
range in physiological condition.61 And the rates of
peroxynitrite production in vivo in specific compartments
have been estimated to be as high as 50−100 μM per min.62

Encouraged by the above promising results in vitro (e.g., fast
response rate (within 20 s), excellent sensitivity (detection limit
= 11.30 nM) and high selectivity), we then investigated the
capability of MITO-CC for detecting endogenously produced
ONOO− in a dual-color manner by confocal fluorescence
microscopy. Before that, the cell cytotoxity of MITO-CC was

evaluated by standard MTT assays, which demonstrated that
MITO-CC possesses low cytotoxicity to living HepG2 cells
(Figure S31). To eliminate latent interference induced by other
biological relevant ROS and RSS, the selectivity of MITO-CC
to visualize ONOO− was validated in living HepG2 cells. HOCl
and SO3

2− were selected as the representative interfering ROS
and RSS in this study, and the production of endogenous
ONOO− was stimulated by bacterial endotoxin lipopolysac-
charide (LPS) and pro-inflammatory cytokine interferon-
gamma (IFN-γ).63 As shown in Figure 3A, HepG2 cells
incubated with only probe MITO-CC showed negligible
fluorescence in blue channel but strong fluorescence in red
channel. However, a dramatic fluorescence enhancement of
blue channel and slightly decreased fluorescence of red channel
were observed when the cells were prestimulated with LPS/
IFN-γ before incubation with probe MITO-CC. The signal
ratio (Fblue/Fred) was also calculated, showing a 5.8-fold
enhancement (Figure 3A(g)). In contrast, the cells exhibited
minor fluorescence changes in the both channels when
pretreated with HOCl or SO3

2− before incubation with probe
MITO-CC. It is evident that the increased signal ratio (Fblue/
Fred) is mainly due to the reaction between probe and
stimulation-generated ONOO−, demonstrating the feasibility
of MITO-CC to specially monitor ONOO− in living systems.
To validate further the above assumption, control experiments
were performed, in which 2,2,6,6-tetramethylpiperidine-N-oxyl
(TEMPO), a superoxide (O2

•−) scavenger,64 and amino-
guanidine (AG), a nitric oxide synthase (NOS) inhibitor,64

were added to decrease cellular ONOO−. As shown in Figure
3A(e, f), the cellular fluorescence intensities of MITO-CC
stained cells remain unchanged in both blue and red channels

Figure 3. (A) Fluorescence images of probe MITO-CC in HepG2 cells under different conditions by confocal fluorescence images. (a) Cells were
incubated with probe MITO-CC (5 μM, 20 min), then imaged. (b, c) Cells were pretreated with probe MITO-CC (5 μM, 20 min), subsequently
incubated with NaOCl (100 μM) (b) and SO3

2− (100 μM) (c) for 20 min, then imaged. (d) Cells were prestimulated with LPS (1 μg/mL) and IFN-
γ (50 ng/mL) for 12 h, subsequently incubated with probe MITO-CC (5 μM, 20 min), then imaged. (e, f) Cells pretreated with O2

•− scavenger
TEMPO (300 μM) (e) or NOS inhibitor AG (5 mM) (f) during stimulation with LPS (1 μg/mL)/IFN-γ (50 ng/mL) for 12 h, subsequently
incubated with probe MITO-CC (5 μM, 20 min), then imaged. The fluorescence images were captured from the blue channel of 445−490 nm and
red channel of 630−675 nm with an excitation at 405 nm. Third row: Fblue/Fred ratiometric images. (g) Average fluorescence intensity ratios (Fblue/
Fred) of in panel A(a−f). Data are mean ± S.E.M., n = 3. (B) Two-photon confocal fluorescence images of ONOO− in HepG2 cells incubated with
only MITO-CC (5.0 μM) (a−c) or coincubated with LPS (1 μg/mL) and IFN-γ (50 ng/mL) (e−g) with an excitation at 800 nm. First column,
bright-field images. Second column, the fluorescence images of blue channel collected at 460−500 nm. Third column, the fluorescence images of red
channel collected at 605−680 nm. Forth column, the ratiometric images (Fblue/Fred). (i) Average Fblue/Fred intensity ratios in panel B(d, h). Data are
expressed as mean ± SD of three experiments. Scale bar: 20 and 10 μm panels A and B, respectively.
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when the stimulated cells were incubated with TEMPO or AG.
This is mainly because of the inhibition effect of TEMPO and
AG on the cellular ONOO− production. To investigate further
the above assumption, control experiment of inhibiting cellular
HOCl formation was performed. As shown in Figure S32,
almost no change of intracellular fluorescence ratio was
observed when the stimulated cells were coincubated with 4-
aminobenzoicacid (ABH), an myeloperoxidase inhibitor.65 In
short, these results implied that MITO-CC is well-suited for
specifically imaging endogenous ONOO− in living cells.
Next, the feasibility of MITO-CC for detecting endogenous

ONOO− was examined by two-photon confocal fluorescence
microscopy. To verify the most appropriate two-photon
excitation wavelength, the fluorescence changes of MITO-CC
and coumarin donor (compound 19) were evaluated in the
excitation range of 760−940 nm, respectively. As shown in
Figure S33, the relatively strong fluorescence was observed in
both MITO-CC and compound 19 excited at 800−825 nm,
suggesting probe MITO-CC is feasible for two-photon
fluorescence imaging. The HepG2 cells incubated with probe
MITO-CC (5 μM) displayed weak fluorescence in the blue
channel (Figure 3B(b)) and strong fluorescence in the red
channel (Figure 3B(c)) upon excitation at 800 nm. However,
the HepG2 cells prestimulated with LPS/IFN-γ, showed an
increased fluorescence of blue channel and a relatively

attenuated fluorescence of red channel (Figure 3B(f,g))
accompanied by a dramatic enhancement of signal ratio
(Fblue/Fred) (Figure 3B(d,h)). This phenomenon was consistent
with the fluorescence imaging of endogenous ONOO− by one-
photon confocal fluorescence microscopy (Figure S34). We
also confirmed that MITO-CC could be employed to image
LPS/IFN-γ endogenous ONOO− in RAW264.7 cells (Figure
S35). Thus, MITO-CC is capable of detecting ONOO− by
two-photon imaging in living cells.
Having performed the ONOO− imaging in cells, we

proceeded to confirm the distribution of ONOO− at subcellular
levels, by conducting colocalization experiments in HepG2
cells. The cells were pretreated with 5 μM MITO-CC for 20
min and subsequently 1 μM Mito-Tracker Green (or 1 μM
Lyso-Tracker Green) for 10 min. As expected, the fluorescence
of MITO-CC in red channel overlapped exactly with that of
Mito-Tracker Green in green channel (overlap coefficient 0.80)
but not with that of lysosome (Figure 4), resulting from the
charge attraction between MITO-CC with a positive charge
and cellular mitochondrial membrane with the negative
potential.66 Meanwhile, the same subcellular distribution of
MITO-CC can also be confirmed in HeLa cells (Figure S36).
Recently, mitochondria is considered as the dominant organelle
for ONOO− formation and reactions in living cell;67 thus, this

Figure 4. Intracellular localization of MITO-CC in HepG2 cells. Images of HepG2 cells pretreated respectively with 5 μM MITO-CC for 20 min
and subsequently 1 μM Mito-Tracker Green (or 1 μM Lyso-Tracker Green) for 10 min. Green channel, Mito-Tracker Green and Lyso-Tracker
Green fluorescence (λex= 488 nm, λem = 500−535 nm); red channel, probe fluorescence (λex = 405 nm, λem = 630−675 nm); yellow, merged signal.
Line profile: intensity profile of the white line in image overlap. Scale bar: 10 μm.

Figure 5. (A) Two-photon fluorescence images of a fresh rat liver slice with a magnification of 10×. One group tissues were treated only MITO-CC
(10 μM) for 30 min and another group pretreated with 200 μL LPS for 12 h and then with probe MITO-CC (10 μM) incubated for 30 min. (B)
Average ratio values of fluorescence intensity (Fblue/Fred) in panel A. Excitation at 800 nm. Emission band at 460−500 nm in the blue channel and
605−680 nm in the red channel. Scale bar: 200 μm.
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probe offers an excellent tool for detecting mitochondrial
ONOO−.
Two-Photon Living Hepatic Tissue Imaging of

Endogenous ONOO−. Besides the living cell study, the ability
of MITO-CC to detect ONOO− in living tissues was examined
as well. To this end, the living liver tissues were prepared for
one-photon and two-photon fluorescence microscopy (TPFM)
analysis. The experiments were divided into two groups. In the
first control group, the liver tissues were incubated with only
probe MITO-CC (10 μM) for 30 min in PBS, and the results
of two-photon fluorescence imaging showed a weak fluo-
rescence in the blue channel and bright fluorescence in the red
channel (Figures 5A and S37A). In the second group, after the
liver tissues were pretreated with LPS (200 μL, 1 mg/mL) for
12 h and then coincubated with MITO-CC (10 μM) for 30
min, a distinct fluorescence increase in the blue channel and a
slight fluorescence decrease in red channel were observed,
respectively (Figures 5A and S37B), and the enhancement of
ratiometric signals (Fblue/Fred) was up to 6.10-fold (Figure 5B).
Moreover, the changes of the fluorescence signals could be
detected in liver tissues within a depth of 110 μm (Figure S37).
On the contrary, in the one-photon mode, the changes of the
fluorescence signals are detected only in 70 μm depth (Figure
S38). These results demonstrated that MITO-CC is capable of
rendering the visualization of ONOO− in living liver tissues at
the depth of 110 μm using TPFM, further extending its
applicability in fluorescence bioimaging studies.
Two-Photon Imaging of ONOO− in Inflamed Living

Mouse Model. Finally, we applied MITO-CC to image
ONOO− in living mouse. In an inflammatory pathological
process, ONOO− may form and influence profoundly
inflammatory responses at many levels.61 However, there still
few direct evidence to justify ONOO− formation under
inflammation conditions. To straighten out this matter, the
inflamed mouse model was used to study the connection
between inflammation and ONOO− formation. The right leg of
a Kunming mouse was subcutaneously injected with 200 μL
LPS (1 mg/mL) to induce inflammation.65 After 12 h, MITO-
CC (20 μL, 500 μM) was injected via subcutaneous injection
for 1 h, then the mice were anesthetized, the leg skin was
sectioned for the latter two-photon fluorescence imaging. As
shown in Figure 6, an obviously enhanced fluorescence of blue
channel (λem = 460−500 nm) and a relatively weak
fluorescence signal of red channel (λem = 605−680 nm) were
observed, upon excitation at 800 nm in the inflamed tissue.
Additionally, the legs of anesthesia mice were imaged directly
after MITO-CC (20 μL, 500 μM) was injected 1 h later by

TPFM, showing different fluorescence changes between control
and experiment groups (Figure S39).

■ CONCLUSION
In summary, by combining the strategies of reasonable design
and dye-screening, we have developed a two-photon ratiometric
fluorescent probe, MITO-CC, for selectively detecting
ONOO− in test tube and biological contexts. The ratiometric
probe based on FRET mechanism exhibits not only out-
standing sensitivity (11.30 nM), fast response (within 20 s)
toward ONOO− but also high selectivity upon other various
biological ROS and RNS in a physiological pH aqueous
solution. The perfect performance in both cells and tissues
imaging illustrated that probe MITO-CC can be applied to
monitor endogenous ONOO− with minimal cytotoxicity either
by one-photon or two-photon fluorescence confocal micros-
copy. Moreover, probe MITO-CC is capable of monitoring
ONOO− produced by LPS stimulation in the inflamed mouse
model. This probe is highly promising to be useful for
biological imaging for disclosing the roles of ONOO− in
various physiological and pathological conditions.
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