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Abstract. Fluorescent probes for the detection of intracellular nitric oxide (NO) are
abundant, but those targeted to the mitochondria are scarce. Among those molecules
measuring mitochondrial NO (mNO), the majority use the triphenylphosphonium (TPP)
cation as a vector to reach such organelle. Here we describe a simple molecule
(mtNOpy) based on the pyrylium structure, made in few synthetic steps, capable to
detect selectively NO (aerated medium) over other reactive species. The calculated
detection limit for mtNOpy is 88 nM. The main novelty of this probe is that its simple
molecular architecture can act both as fluorogenic and as mitochondriotropic, without
using TPP. mtNOpy has been tested in two different scenarios: (a) on a controlled
environment of cell line cultures (human colon carcinoma HT-29 cells and mouse
macrophage RAW 264.7 cells), using confocal laser scanning microscopy, and (b) on a
much more complex sample of peripheral blood, using flow cytometry. In the first
context, mtNOpy has been found to be responsive (turn-on fluorescence) to exogenous
and endogenous NO stimulus (via SNAP donor and LPS stimulation, respectively). In
the second area, mtNOpy has been able to discriminate between NO-generating

phagocytes (neutrophils and monocytes) from other leukocytes (NK, B and T cells).
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Introduction

Mitochondria are involved in the production of energy via the oxidative
phosphorylation process and recently have been recognized as key elements in the
immune response to pathogens and cancer.!®. The details of some pathological
processes linked to mitochondrial function are still elusive. The knowledge about
mitochondrial machinery has been gained through decades thanks to the use of several
approaches. Fluorescence-based strategies have been especially important due to the
high spatiotemporal resolution of confocal microscopy or to the high throughput
screening capacity of flow cytometry, for instance.®’. Thus, the development of
molecular dyes or nanomaterials to interrogate the mitochondria has grown enormously
in recent years.21% However, reaching a specific organelle inside the cell requires a
proper design of the molecule or material. One method to direct a sensory system to the
mitochondria is the use of the triphenylphosphonium (TPP) cation due to the high
affinity of this moiety to the aforementioned organelle.!**® The introduction of this
group in the architecture of the probe often requires synthetic detours that compromise

the success of the preparation process or the final amount of available probe.

We have recently shown that minimalistic styrylpyrylium dyes, delocalized
lipophilic compounds (DLC) obtained in three synthetic steps, can reach the
mitochondria of Hep3B hepatocarcinoma cells very efficiently.l® A paradigmatic
example of them is compound 1 depicted in Chart 1, which, on the contrary to TPP, is
intrinsically fluorescent. We reasoned that simple modification of 1 with appropriate
reactive groups would lead to molecules with the potential to generate fluorescence
inside mitochondria of live cells upon the correct stimulus. Following our interest in the
study of nitric oxide (NO) probes,?®-2? we hypothesized that an amine group would react

with NO (in aerated medium) leading to a fluorescence response. NO is one of the most



intriguing and studied species in the last decades, having roles at numerous biological
levels.?® The synthetic approaches to develop NO probes are varied.?*3® One of them
involves the use of primary amines that, upon the appropriate conditions, can suffer a
deamination reaction and, concomitantly, a fluorescent turn-on response.?>3*4° Thus,
probe 2 was synthesized (Chart 1), differing from 1 only in the presence of an amino
group. The presence of this group not only would impart the desired reactivity to the
indicator but also would quench the emission of the probe. Although the number of NO
probes reported so far is numerous, those specifically targeting mitochondrial NO
(mNO) are scarce, and most of them use the TPP directing group.***® There are few
fluorescent probes for mNO not relying on this vector.64° Here we would like to report
the sensing ability of probe 2 to mNO, as demonstrated in cultured cells (HT-29 human
colon cancer and RAW 264.7 murine macrophages). We have given a step beyond cell
cultures and compound 2 has been challenged to discriminate NO-producing
phagocytes (neutrophils and monocytes) from lymphocytes (NK, B and T cells) in a real

sample of peripheral blood.
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Chart 1. Mitochondrial marker 1 and its analogue 2 (mtNOpy) designed to sense nitric
oxide in the mitochondria.



Experimental methods

Materials and instruments. All commercially available reagents and solvents were
used as received. *H and **C NMR spectra were measured with a Bruker Advance Il
HD spectrometer (400 MHz for *H and 101 MHz for *3C). High-resolution mass spectra
were performed on a Waters Q-Tof Premier mass spectrometer with an electrospray
source. UV-vis spectra were obtained with a Cary 60 UV-vis spectrophotometer, using
quartz cuvettes with 1 cm path length and 3 mL volume. Steady-state emission was
recorded with an Agilent Cary-Eclipse spectrofluorometer. Cellular images were
obtained using a Leica TCS SP8 inverted confocal laser-scanning microscope. Images
were processed with Fiji; a subtract background function was employed with a sliding
paraboloid function of 50 pixels followed by a median filtering function used with a
radius of 1 pixel. Flow cytometric analysis was recorded on BD Accuri™ C6 flow

cytometer.

Measurements. The complete details for experimental procedures are provided in the

supporting information.

Synthesis and characterization of compounds 2-4. 2,6-bis(4-methoxyphenyl)-4-
methylpyrylium tetrafluoroborate was synthesized following the procedure we

described previously.®

(E)-4-(4-methoxy-3-nitrostyryl)-2,6-bis(4-methoxyphenypyrylium  tetrafluoroborate.
(red solid, 0.22 g, 63 % vyield). A suspension of 2,6-bis(4-methoxyphenyl)-4-
methylpyrylium tetrafluoroborate (0.25 g, 0.63 mmol) and 4-methoxy-3-
nitrobenzaldehyde (0.17 g, 0.95 mmol) in acetic acid (10 ml) was heated to reflux (a
dark solution was formed) for 24 hours. After cooling down to room temperature, the
crude reaction was poured into 200 ml of diethyl ether, and the red precipitate was

recovered by filtration, washed, and dried under vacuum.



IH NMR (400 MHz, CDsCN) & 8.28 — 8.15 (m, 6 H), 8.14 (s, 2H), 8.01 (dd, J = 8.9, 2.2
Hz, 1H), 7.39 (d, J = 9.2 Hz, 1H), 7.35 (d, J = 16.7 Hz, 1H), 7.27 — 7.19 (m, 4H), 4.04
(s, 3H), 3.97 (s, 3H). 3C NMR (101 MHz, CDsCN) & 169.84, 166.42, 156.25, 145.49,
135.84, 131.44, 131.44, 122.38, 116.63, 116.18, 113.31, 57.97, 56.90, 56.90. HRMS
(ESI-TOF)* calculated for C2sH24NOg™ (M) (m/z): 470.1598; experimental (M) (m/z):

470.1595.

Compound 2. (E)-4-(3-amino-4-methoxystyryl)-2,6-bis(4-methoxyphenyl)pyrylium
tetrafluoroborate (dark red solid, 0.16 g, 97 % yield). In a two-neck round-bottom flask,
SnCl,.2H20 (0.43 g, 1.89 mmol) was dissolved in acetic acid (10 ml) with HCI (0.29
ml, 9.42 mmol) under continuous stirring and N> atmosphere. (E)-4-(4-methoxy-3-
nitrostyryl)-2,6-bis(4-methoxyphenyl)pyrylium tetrafluoroborate (0. 18 g, 0.31 mmol)
was then added, and the reaction was heated to reflux for 2 hours. After cooling down to
room temperature, the formed precipitate was recovered by filtration, washed with

acetic acid, and dried under vacuum.

IH NMR (400 MHz, DMSO-dg) & 8.57 (s, 2H), 8.47 (d, J = 15.9 Hz, 1H), 8.34 (d, J =
8.9 Hz, 4H), 7.30 — 7.22 (m, 5H), 7.20 — 7.12 (m, 2H), 7.04 (d, J = 8.2 Hz, 1H), 3.94 (s,
6H), 3.90 (s, 3H). 3C NMR (101 MHz, DMSO-ds) & 166.80, 164.24, 161.37, 151.30,
149.05, 130.15, 128.00, 121.62, 115.42, 111.62, 55.99, 55.82. HRMS (ESI-TOF)*

calculated for C2sH26NO4* (M™) (m/z): 440.1856; experimental (M¥) (m/z): 440.1858.

(E)-2,6-bis(4-methoxyphenyl)-4-(3-nitrostyryl)pyrylium tetrafluoroborate. (dark brown
solid, 0.21 g, 79 % yield) A suspension of 2,6-bis(4-methoxyphenyl)-4-methylpyrylium
tetrafluoroborate (0.20 g, 0.51 mmol) and 3-nitrobenzaldehyde (0.12 g, 0.76 mmol) in
acetic acid (10 ml) was heated to reflux (a dark solution was formed) for 24 hours. After

cooling down to room temperature, the crude reaction was poured into 200 ml of diethyl



ether, and the red precipitate was recovered by filtration, washed, and dried under

vacuum.

IH NMR (400 MHz, CD3sCN) & 8.61 (t, J = 2.0 Hz, 1H), 8.35 (ddd, J = 8.2, 2.2, 0.9 Hz,
1H), 8.33 — 8.24 (m, 7H), 8.15 (d, J = 7.8 Hz, 1H), 7.78 (t, J = 8.0 Hz, 1H), 7.57 (d, J =
16.3 Hz, 1H), 7.29 — 7.23 (m, 4H), 3.98 (s, 6H). 3C NMR (101 MHz, CDsCN) §
170.37, 166.62, 162.07, 144.71, 135,66, 131.79, 131.62, 126.76, 124.07, 122.28,
116.71, 113.87, 56.94. HRMS (ESI-TOF)* calculated for CarH2NOs* (M*) (m/2):

440.1492; experimental (M*) (m/z): 440.1491.

Compound 3. (E)-4-(3-aminostyryl)-2,6-bis(4-methoxyphenyl)pyrylium
tetrafluoroborate (red solid, 0.09 g, 95 % vyield). In a two-neck round-bottom flask,
SnCl2.2H>0 (0.26 g, 1.12 mmol) was dissolved in acetic acid (10 ml) with HCI (0.18
ml, 5.87 mmol) under continuous stirring and N2 atmosphere. (E)-2,6-bis(4-
methoxyphenyl)-4-(3-nitrostyryl)pyrylium tetrafluoroborate (0.10 g, 0.19 mmol) was
then added, and the reaction was heated to reflux for 2 hours. After cooling down to
room temperature, the formed precipitate was recovered by filtration, washed with

acetic acid, and dried under vacuum.

IH NMR (400 MHz, DMSO-ds) & 8.69 (s, 2H), 8.47 (d, J = 16.1 Hz, 1H), 8.39 (d, J =
8.8 Hz, 4H), 7.43 (d, J = 16.1 Hz, 1H), 7.31 (d, J = 9.0 Hz, 4H), 7.26 (d, J = 7.8 Hz,
1H), 7.11 — 7.00 (m, 2H), 6.84 (d, J = 8.0 Hz, 1H), 3.96 (s, 6H). 3C NMR (101 MHz,
DMSO-ds) & 168.53, 164.86, 129.49, 120.61, 114.60, 111.39, 54.40. HRMS (ESI-
TOF)" calculated for Ca7H24NOs* (M¥) (m/z): 410.1751; experimental (M*) (m/z):

410.1750.

(E)-4-(2-methoxy-5-nitrostyryl)-2,6-bis(4-methoxyphenyl)pyrylium  tetrafluoroborate

(red solid, 0.27 g, yield 76 %). A suspension of 2,6-bis(4-methoxyphenyl)-4-



methylpyrylium tetrafluoroborate (0.25 g, 0.63 mmol) and 2-methoxy-5-
nitrobenzaldehyde (0.17 g, 0.95 mmol) in acetic acid (10 ml) was heated to reflux (a
dark solution was formed) for 24 hours. After cooling down to room temperature, the
crude reaction was poured into 200 ml of diethyl ether, and the red precipitate was

recovered by filtration, washed, and dried under vacuum.

IH NMR (400 MHz, CDsCN) & 8.63 (d, J = 2.8 Hz, 1H), 8.42 — 8.34 (m, 2H), 8.31 —
8.25 (M, 4H), 8.23 (s, 2H), 7.69 (d, J = 16.4 Hz, 1H), 7.29 (d, J = 9.3 Hz, 1H), 7.27 -
7.22 (m, 4H), 4.13 (s, 3H), 3.98 (s, 6H). *C NMR (101 MHz, CDsCN) & 170.05,
166.50, 164.79, 162.68, 142.67, 141.07, 131.56, 129.31, 127.43, 126.63, 124.89,
122.33, 116.64, 113.69, 113.63, 57.87, 56.92. HRMS (ESI-TOF)* calculated for

C2sH24NOg™ (M™) (m/z): 470.1598; experimental (M*) (m/z): 470.1615.

Compound 4. (E)-4-(5-amino-2-methoxystyryl)-2,6-bis(4-methoxyphenyl)pyrylium
tetrafluoroborate (red solid, 0.17 g, 90 % vyield). In a two-neck round-bottom flask,
SnCl2.2H20 (0.49 g, 2.15 mmol) was dissolved in acetic acid (10 ml) with HCI (0.33
ml, 10.8 mmol) under continuous stirring and N2 atmosphere. (E)-4-(2-methoxy-5-
nitrostyryl)-2,6-bis(4-methoxyphenyl)pyrylium tetrafluoroborate (0.2 g, 0.36 mmol)
was then added, and the reaction was heated to reflux for 2 hours. After cooling down to
room temperature, the formed precipitate was recovered by filtration, washed with

acetic acid, and dried under vacuum.

IH NMR (400 MHz, MeOD) § 8.57 (d, J = 16.4 Hz, 1H), 8.54 (s, 2H), 8.46 — 8.40 (m,
4H), 7.95 (d, J = 2.7 Hz, 1H), 7.79 (d, J = 16.3 Hz, 1H), 7.59 (dd, J = 8.9, 2.7 Hz, 1H),
7.38 (d, J = 9.0 Hz, 1H), 7.35 — 7.29 (m, 4H), 4.14 (s, 3H), 4.03 (s, 6H). 3C NMR (101
MHz, MeOD) § 170.47, 166.98, 163.49, 160.82, 142.00, 131.71, 128.53, 127.37,

126.33, 125.64, 125.28, 122.78, 116.80, 114.52, 113.51, 57.05, 56.60. HRMS (ESI-



TOF)* calculated for CasH2sNO4" (M¥) (m/z): 440.1856; experimental (M¥) (m/z):

440.1854.
Results and discussion

Probe 2 was synthesized starting from readily available commercial products (p-
methoxyacetophenone and triethylorthoformate) as depicted in Scheme S1 shown in the
Electronic Supporting Information (ESI) file, in five synthetic steps. The probe was
purified easily by precipitation in diethyl ether, thus avoiding chromatographic
techniques. As expected, the unreacted probe is almost non-emissive, likely due to an
intramolecular photoinduced electron transfer (PET) process occurring from the amino
group to the pyrylium core. Upon exposure to excess NO (in aerated medium to
generate the surrogate reactive nitrosating species N2Os), the fluorescence is strongly
turned-on (120 times) affording an orange color emission (585 nm) (Figure S1). In
Table S1 the pertinent spectroscopic data of 2 and its reaction product with NO are
compiled. This reaction takes place within minutes (Figure S2) and the corresponding
calibration curve (3c/k) affords a detection limit of 88 nM, in line with other probes for
NO described so far (Figure 1). Moreover, the emission of both 2 and 2 + NO is not
affected by pH changes in the range pH 4-8 (Figure S3). Regarding selectivity, when 2
is exposed to other reactive oxygen and nitrogen species (RNS and ROS, respectively)
of biological relevance, the response is negative (species tested: hydrogen peroxide,
nitrite, nitrate, superoxide radical anion, hydroxyl radical, singlet oxygen and
hypochlorite) (Figure 2). Additionally, exposure to dehydroascorbic acid (DHA) also
results in a negative response. This species has been included in the selectivity test since
it is a well-known and sometimes overlooked interference.>® The product of the reaction
between 2 and NO (aerated medium) is 1. This must occur via a deamination process,
like the ones occurring for other described NO-reactive systems.?23°4%51 The occurrence
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of this process seems to be confirmed employing HRMS (peak at m/z 425.1752)
(Figure S4) and by the fact that emission of reacted 2 coincides with the fluorescence
spectrum of 1 (585 nm) (Figure S5). Nevertheless, a comprehensive mechanistic study

should be carried out in order to elucidate the exact details of the signaling process.
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Figure 1. Changes in emission spectra of 10 puM solutions of 2 after the addition of
different amounts of NO (from 0 to 1000 uM) in PBS 10 mM (pH 7.4, 20% DMF as a
cosolvent). Aexc Was set at 480 nm. Inset: fluorescence intensity at 585 nm vs NO
concentration from 0 to 80 uM. Spectra were recorded 20 minutes after the addition of
NO.
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Figure 2. Changes in the fluorescence intensity at 585 nm of 10 pM solutions of 2 after
the addition of 50 equivalents of different reactive nitrogen, oxygen species, CIO", AA
and DHA in PBS 10 mM (pH 7.4, 20 % DMF as a cosolvent). Aexc Was set at 480 nm.
Spectra were recorded 20 minutes after the addition of the analytes. Inset: emission
spectra.

In order to check the need for an amino group and a methoxy group placed in
ortho position, other molecules, with small variations in the molecular architecture,
were assayed (Chart 2). For instance, a model dye lacking the methoxy group was
synthesized (molecule 3). As it can be seen in Figure S6, the response to NO (aerated
medium) is very weak, which demonstrates that the aryl ring must be activated with an
electron-donating group. Also, molecule 4 was made, having the MeO- group in para
position relative to the -NH> group. Although 4 has higher reactivity than 3, its
detection limit is bigger than the one of 2, which prompted us to continue the evaluation

at the biological level with probe 2.
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H,CO

Chart 2. Model compounds 3 and 4 synthesized and studied in the present work.

Once studied the reactivity, sensibility and selectivity of 2 in the cuvette, a series
of biological assays were conducted. For this, confocal laser scanning microscopy
(CLSM) was employed. First, probe 2 was tested for the detection of exogenous NO,
using the NO donor S-nitroso-N-acetylpenicillamine (SNAP). Probe 2 was incubated
with a culture of human colon carcinoma cells HT-29 and loaded with 100 uM of
SNAP. As it can be seen in Figure 3, the use of 2 (before addition of the NO donor)
affords a negligible background emission, whereas the addition of SNAP lights up the
fluorescence at certain areas with a perinuclear location. Flow cytometric analyses

confirmed this result (Figure S7).
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Figure 3. A) HT29 cells stained by 2 (10 uM, 30 min) B) HT29 cells stained by 2 (10
uM, 30 min) and then treated with SNAP (100 uM, 60 min). In all cases, Hoechst (0.1
mg/ml, 5 min) was added to mark nuclei. C) Corrected total cell fluorescence (CFCT)
calculated from A and B (red fluorescence). Data are shown as median * (inter-quartile

range) IQR, n=20. Statistical analysis was performed by unpaired t-test (**** indicates
a p-value <0.0001).

According to our previous finding that styrylpyrylium dyes accumulate in the
mitochondria efficiently,'® we hypothesized that the generated signal must arise from
such organelle. To confirm the hypothesized mitochondrial nature of the spots, the
colocalization with the well-known marker MitoTracker Green FM was assayed. As can

be seen in Figure 4, the superposition of the emissions is remarkable, with a calculated

Pearson’s coefficient of 0.94.
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Pearson = 0.94
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Figure 4. Fluorescence images of HT29 cells coincubated with 2 (10 uM) and
Mitotracker Green FM (75 nM) for 30 minutes and then treated with SNAP (100 puM,
60 min). Hoechst (0.1 mg/ml, 5 min) was added to mark nuclei. A) Fluorescent signal
of 2. B) Fluorescent signal of Mitotracker Green FM. C) Fluorescent signal of Hoechst.
D) Merged channels.

In the second place, probe 2 was tested for the detection of endogenously
generated NO. This assay was carried out using murine RAW 264.7 macrophages,
which are very well known for generating NO via the enzyme inducible NO synthase
(iNOS) upon stimulation with lipopolysaccharide (LPS).%? As it can be seen in Figure
5, the stimulation with LPS of RAW 264.7 incubated with 10 uM of 2 was followed by
an increase of the fluorescence of punctuated areas of the cells imaged by CLSM.
Moreover, incubation with the inhibitor of iNOS L-N®-monomethyl arginine acetate (L-
NMMA)> resulted in a negligible response to LPS. Analysis by flow cytometry
confirmed the CLSM imaging (Figure S8). Additionally, toxicity assays were
conducted with this cell line, demonstrating that 2 can be used safely at high

concentrations (Figure S9).
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Figure 5. A) RAW 264.7 cells stained by 2 (10 uM, 30 min) B) RAW 264.7 cells
stained by 2 (10 uM, 30 min) after the treatment with LPS (20 pg/ml, overnight) C)
RAW 264.7 cells stained by 2 (10 uM, 30 min) after the treatment with LPS (20 pg/ml,
overnight) and L-NMMA (50 uM, overnight). In all cases, Hoechst (0.1 mg/ml, 5 min)
was added to mark nuclei. Top: fluorescent signal of 2; bottom: fluorescent signal of
Hoechst.

Finally, the probe was assayed in a much more complex environment (whole
peripheral blood) using flow cytometry as the bioanalytical tool. This type of test is
original within the field of NO-probes since biological assays in this area are normally
limited to controlled conditions such as cellular cultures. The aim of this new assay was
carried out to demonstrate that 2 could extract information from a sample containing
leukocytes of different nature (neutrophils, monocytes, NK, B and T cells). Thus, 2 was
incubated with human peripheral blood samples extracted from healthy donors. The
fluorescence of leukocyte subsets was then analyzed by flow cytometry using two
different lasers as excitation sources of 2 (405 nm and 488 nm). The sample was
stimulated with LPS to trigger an inflammatory response and monitored over time. As it
can be seen in Figure 6A, the response of phagocytes (neutrophils and monocytes) is

notable, with relative fluorescence signals about one order of magnitude higher than that

of lymphocytes (NK, B and T cells). In neutrophils, NO levels were similar ex-vivo
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(MFI = 186) and after 24 hours (MFI = 208) of LPS stimulation. However, they were
higher after 48 hours of stimulation (MFI = 404). In monocytes, the level of NO
progressively increased from ex-vivo (MFI = 113), to 24 (MFI = 344) and 48 (MFI =
719) hours of LPS stimulation. On lymphocytes, only CD8" T cells showed increasing
values of NO levels after 0 (MFI = 10), 24 (MFI = 51) and 48 (MFI = 66) hours of LPS
stimulation. Similar results were observed in the PE (586/42 nm) and the V500

(528/45nm) channels.

In the Kinetic analysis of the NO levels (Figure 6B), compared to cells
maintained in RPMI medium, 48 hours of LPS stimulation induced clear increases in
the MFI of 2 in neutrophils (maximum reached at 15 minutes), monocytes (maximum
reached at 12 minutes) and non-classical CD16" monocytes (maximum reached at 18
minutes). Very low increases were observed for NK and CD8" T cells. Overall, the
higher response of the neutrophils and monocytes is the expected one since these cells

are efficient producers of NO upon stimulation, due to their phagocytic function.>*°
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Figure 6. A) Mean fluorescence intensity (MFI) of 10 uM solutions of 2 in leukocyte
and lymphocyte subsets assayed by incubating whole peripheral blood diluted 1:1 in
RPMI-1640 in a culture incubator for 30 minutes. Blood cells were previously
stimulated with 1 pM lipopolysaccharide (LPS) for 30 minutes, 24h or 48h.
Fluorescence of 2 was evaluated in the PE-channel (586/42 nm) excited by the blue
laser (488nm) and in the VV510-channel (528/45) excited by the violet laser (405nm). B)
MFI kinetic analysis of 2 in the 30 minutes acquisition time for leukocyte and
lymphocyte subsets after 48 h incubation at 37 °C with medium (RPMI) or LPS 1
pg/ml. Results of one representative experiment out of three.

Conclusions

In summary, compound 2 (mtNOpy) has been synthesized and characterized. Its
fluorescence has been found to be responsive (turn-on) to nitric oxide (aerated medium)
with a detection limit of 88 nM and shows no interference with other RNS, ROS and
DHA. The reaction takes place via a deamination process as demonstrated by HRMS.
The responsiveness to exogenous (SNAP) and endogenous (LPS induced) NO has been
demonstrated in cultured cells (HT-29 and RAW264.7) and mitochondria have been
found as the site of the location of this probe (colocalization with Mitotracker Green
FM). This is remarkable since most of the reported probes to measure NO at the

mitochondria use the TPP cation as a vector. Biological measurements are also carried
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out in a real sample of peripheral blood, in which it has been able to discriminate those
cells known for producing high levels of NO (neutrophils and monocytes) from those
cells with lower activity in this regard (NK, B and T cells). Beyond the specific
performance of 2 as a probe for mNO, the relevance of our research lies in the fact that
simple modifications of pyrylium dyes could potentially lead to mitochondrial
fluorescent sensors for other mitochondrial species (for instance, using boronate groups
for hydrogen peroxide or thiol-reactive groups for glutathione), without using TPP as
directing group. We hope that the probe here reported, or analogous ones could help to
shed some light on the complex biochemistry of NO in mitochondria, especially on
currently conflictive aspects regarding this organelle, such as the roles of the
controversial mitochondrial NO synthase (mtNOS) or the process of NO-induced
mitochondrial biogenesis.®® Apart from expanding the basic knowledge on
mitochondria, styrylpyrylium dyes like the one here reported could be potentially useful
for the molecular tracking and imaging of inflammatory cells®” and hence could orient
decision-making processes affecting therapeutic treatments.*®
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