1

Accepted Manuscript

4 DYES
e and
PIGMENTS

AV
|

A mitochondria-targeted ratiometric fluorescence sensor for the detection of
hypochlorite in living cells

Wei Wang, Jun-Ya Ning, Jin-Ting Liu, Jun-Ying Miao, Bao-Xiang Zhao

PII: S0143-7208(19)31253-7

DOI: https://doi.org/10.1016/j.dyepig.2019.107708
Article Number: 107708

Reference: DYPI 107708

To appearin:  Dyes and Pigments

Received Date: 31 May 2019
Revised Date: 4 July 2019
Accepted Date: 9 July 2019

Please cite this article as: Wang W, Ning J-Y, Liu J-T, Miao J-Y, Zhao B-X, A mitochondria-targeted
ratiometric fluorescence sensor for the detection of hypochlorite in living cells, Dyes and Pigments
(2019), doi: https://doi.org/10.1016/j.dyepig.2019.107708.

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.


https://doi.org/10.1016/j.dyepig.2019.107708
https://doi.org/10.1016/j.dyepig.2019.107708

FRET ON

>

629 nm

<

NaOCl

® ratiometric detection
® large pseudo Stokes shift (209 nm)
® mitochondria-targeted tool




A mitochondria-targeted ratiometric fluorescence sensor for the

detection of hypochloritein living cells

Wei Wang', Jun-Ya Ning' , Jin-Ting Lii#, Jun-Ying Miad, Bao-Xiang Zha®

®Intitute of Organic Chemistry, School of Chemistry and Chemical Engineering, Shandong University, Jinan
250100, PR China

’ nstitute of Devel opmental Biology, School of Life Science, Shandong University, Jinan 250100, PR China

*Corresponding author. Tel.: +86 531 7862972268; #86 531 7862972268.

E-mail address: bxzhao@sdu.edu.cn.




Abstract

A new fluorescence probe based on phenothiazinexaon platform was rationally designed
and developed for the detection of hypochloriteaimatiometric manner in agueous solution and
living cells. The probe possessed a large pseudkeStshift (209 nm) and lager gap between two
emissions (462/629 nm), which should avail to penfanore accurate detection. The probe could
respond to hypochlorite with selectivity, senstijviand celerity. Moreover, the probe was
successfully used for imaging endogenous hypodklami mitochondria of RAW264.7 macrophage

cells with high sensitivity.

Keywords. Fluorescence; FRET; Stokes shift; Ratiometric; BEmohous hypochlorite;

Mitochondria-targeted.



1. Introduction

As one of reactive oxygen species (ROS) [1hZbochlorous acid/hypochlorite (HOCI/OCI
plays an essential role in our daily life. HOCI/O@ usually related to various diseases such ag lun
injury, asthma, arthritis and even some cancer§].[Endogenous HOCI/OClis generated from
chloride ion and hydrogen peroxide in the myelopetase (MPO)-catalyzed reaction and plays an
important role in resisting multifarious pathogdyecteria and pathogens in organism [7-9]. Hence,
developing reliable methods to detect HOCI/OQuantitatively is urgent. Fortunately, fluorescent
probes have many prominent advantages in quamétdgtection such as low cost, high sensitivity,
excellent selectivity and fast response [10-17]tHe past few years, various fluorescence probes
have been designed on different fluorophores saatyanine [18], BODIPY [19, 20], coumarin [21,
22], rhodamine [23, 24], phenothiazine [25, 26]t Buwst of them were intensity-based fluorescence
probes which were usually affected by many facsoich as instrumental deviation and environment
variations. On the contrary, ratiometric fluoreszerprobes could sufficiently overcome these
shortcomings by means of the fluorescence intemaitys of two emission peaks [27, 28]. Therefore,
ratiometric fluorescence probes based on diffeptaiforms, including FRET [29-32], TBET [33,
34], and ICT [35-37], have remained a focus of mesiee research activityMoreover,
organelle-targeted fluorescence probes for theckededetection of chemical species were another
intriguing direction. So far, some ratiometric aojanelle-targeted fluorescence probes for the
detection of HOCI/OCI have been reported [38, 39], but most of them tedisnvidespread

drawbacks in Stokes shifts, response time and efigatargeted capacity. Therefore, rational design



of ratiometric and organelle-targeted fluorescepagbes for HOCI/OCl based on new platforms
and fluorophores is still challenging.

Phenothiazine and its derivatives as fluorophohesved many outstanding advantages such as
high fluorescence quantum vyield, large pseudo Stokeift, excellent photostability and
the ability of being chemical modified. So someoflescence probes for the detection of HOCI/OCI
based on phenothiazine derivatives have been expoecent years [25, 26]. However, almost all
these phenothiazine-based fluorescence probeshéodétection of HOCI/OClwere based ICT
platform and single emission. To date, the Fonssonance energy transfer (FRET) mechanism has
not been applied to phenothiazine-based fluoregc@nobes for the detection of HOCI/OCRAs
a continuation of our efforts directed toward theevelopment of FRET-based ratiometric
fluorescence probes [29-32], we designed a newqithexzine-based ratiometric fluorescence probe
(namedPPC) for the detection of HOCI/OCIlin aqueous solution. Prod®PC showed excellent
selectivity toward HOCI/OCI The limit of detection was calculated to be as s 0.321uM,
suggesting the high sensitivity. Importantly, préthC could respond to HOCI/OCkhortly (within
40 s). What's more, prol@PC was successfully used for the fluorescence imagingndogenous

HOCI/OCI in mitochondria of RAW264.7 macrophage cells vinih sensitivity.

2. Experimental
2.1 Equipment and materials

'H NMR (300 MHz) and"*C NMR (100 or 75 MHz) was recorded on a Bruker A&B300
spectrometer or Bruker Avance 400 spectrometer BNISO-ds as a solvent and TMS as an internal

standard. Mass spectra were recorded using a QdIDFSpectrograph (Agilent). Melting points



were recorded by an XD-4 digital micro melting gaapparatus. UV-vis spectra were obtained by a
Hitachi U-4100 spectrophotometer. pH was measured iPHS-3C pH meter. All fluorescence

spectra were recorded by the excitation at 420 nm.

2.2 Preparation of test solutions

The probe was dissolved in DMSO to form a stockitsmh (10° M). The test systems were
prepared by adding 5@ stock solution into a 10 ml volumetric flask adduting it to 10 ml with
phosphate buffer (pH = 7.4). Various testing spewiere added with a micropipette to the above test

systems. All these test solutions would be measunetediately.

2.3 Preparation of ROS and RNS

Various ROS (0.125 mM) and RNS (0.125 mM) were greg by the following methods. NaClO,
H,0,, t-BuOOH solutions were obtained by diluting theoclt solution with twice-distilled water. F
CI, Br, I, CO%, SQF, AcO, HPQ?,NO,, Na', AlI**, Mg, CU*, F&*, zn**, Fe*, C&" solutions
were prepared by dissolving corresponding inorgaalts in twice-distilled water. Hydroxyl radical
(*OH) was produced by Fenton reaction on mixing F£3@0 with H,O,. Nitric oxide (NO) was
prepared by potassium nitroprussidiert-butoxy radical BuOr*) [30], peroxynitrite (ONOQ [40],

superoxide ©,) [41], single oxygen’(,) [42] were produced as the reported methods.

Schemel



2.4 Synthesis of
10-(3-(4-(7-(diethylamino)-2-ox0-2H-chromene-3-aamgl)piperazin-1-yl)propyl)-10H-phenothiazi
ne-3-carbaldehydd”PC).

Compound2-4, PPC-S, Donor and Acceptor were synthesized accordiniifg¢ature [43, 44]
(Scheme S1).

10-(3-(4-(7-(Diethylamino)-2-oxo-2H-chromene-3-canlyl)piperazin-1-yl)propyl)-10H-phenot
hiazine-3-carbaldehydd’PC-S) (300 mg, 0.50 mmol) and malononitrile (33 mg,@0rBmol) were
dissolved in absolute ethanol (30 ml). The reactiorture was heated and kept refluxing for 2 h.
The solvent was removed under reduced pressurdghendrude product was purified by column
chromatography on silica gel (GEl,: CH;OH= 10: 1) to givePPC (205.3 mg) in 63.68% vyield
(Scheme 1). Red solid, m.p.: 142-144*H NMR (300 MHz, DMSO#d): 5 = 1.13 (t,J = 6.9 Hz,
6H), 1.83 (tJ = 6.3 Hz, 2H ), 2.34 (s, 4H), 2.41-2.51 (m, 2HRB(s, 2H), 3.41-3.48 (m, 6H), 4.04
(t, J = 6.9 Hz, 2H), 6.54 (d] = 2.4 Hz, 1H), 6.73 (ddl = 5.7 Hz,J, = 3.3 Hz, 1H), 7.02 () = 7.4
Hz 1H), 7.16 (dJ = 7.8 Hz, 2H), 7.21-7.27 (m, 2H), 7.48 (&= 9 Hz, 1H), 7.68 (d] = 2.1 Hz, 1H),
7.82 (dd,J; = 5.4 Hz,J, = 3.3 Hz1H), 7.92 (s, 1H), 8.23 (s, 1HYC NMR (100 MHz, DMSOdy):
164.34, 159.21, 158.81, 157.02, 151.66, 150.49,9143142.57, 132.36, 130.49, 129.21, 128.59,
127.74, 125.87, 124.53, 123.40, 122.14, 117.22,65]16116.17, 115.41, 114.55, 109.82, 107.59,
96.80, 76.47, 54.64, 46.80, 45.55, 44.63, 23.88[6LEIRMS: m/z calculated for [&H3sNsO3S +
H]*: 645.2642, found 645.2458 (Fig. S1-4).

Acceptor:*H NMR (300 MHz, CDCY): 6 = 2.09-2.19 (m, 2H), 3.76 (,= 6.3 Hz, 2H), 4.13 (t,
J = 6.8 Hz, 2H), 7.02-7.06 (m, 1H), 7.16-7.29 (m)4A71 (d,J = 2.4 Hz, 1H), 7.85 (dd}, = 3.3

Hz, J, = 5.4, 1H), 8.27 (s, 1H}C NMR (75 MHz, DMSOdg): 158.80, 149.79, 141.97, 131.70,



128.94, 128.16, 127.40, 125.62, 124.19, 123.40,972116.64, 115.73, 114.84, 113.96, 76.46, 44.14,

42.42, 28.83 (Fig. S5, 6).

2.5 Culture and imaging of HOCI/OGh RAW264.7cells

RAW264.7 macrophage celgere cultured in Dulbecco’s modified Eagle’s medi(MEM)
containing 10% fetal bovine serum in an atmosploég CQ and 95% air at 37C. RAW264.7
macrophage cells were stimulated bygIml lipopolysaccharides (LPS) for 12 h and thesubated
with probePPC (2 uM) for 30 min. After cells were washed three tinveith PBS, images were
obtained by a confocal microscope (LSM 700) at 405 excitation. The images of cells were

collected at emission channels of 405-555 nm (bhannel) and 560-700 nm (red channel).

3. Resultsand discussion

Scheme 2

3.1.Selectivity of probd”PC toward HOCI/OCI by fluorescence method

The selectivity of prob®PC toward HOCI/OCI was verified in aqueous solution (10 mM PBS
with 1 mM Triton X-100, pH = 7.4). The emission spa of probePPC in the presence of various
species (vacant, 8, KO, NO, 'O, t-BUOOH,t-BuOO*, *OH, ONOO, Na', AI**, zr**, C&*, Fe™,
Fe&*, CU#t, Mg®', F, CI, Br, I, CO%, SQ%, NO,, AcO, HPQ?, HOCI/OCT, Cys, GSH, Hcy, b5
and HSQ were obtained (Fig. 1). After the addition of HQQCI, the emission peak at 629 nm
decreased obviously and the emission peak at 462noreased remarkably, suggesting that the
FRET process of prolfePC was suppressed. However, after the addition ofr dRI@&S/RNS, cations,

anions and bio-thiols, hardly any obvious changesewbserved. The reason for this phenomenon is



the destruction of the “C=C” double bond in proB®C by HOCI/OCI. In addition, the
anti-interference ability of prob®PC for the detection of HOCI/OCIin the presence of other
species (Zff, N&a, K', CU*, C&*, H,O, NO, *OH, KO, t-BuOO*) was evaluated (Fig. S7).
Compared with the emission band of prétRC alone, in the presence of HOCI/O@hd other ROS,
obvious changes of the emission band of pfB€ at 629 nm and 462 nm could be observed. The
decrease in fluorescence intensity at 629 nm aedritrease in fluorescence intensity at 462 nm
gave rise to obvious enhancement of the ratio wdréiscence intensity,6l/ls29). Therefore, probe
PPC showed outstanding selectivity and anti-interfeeeability, which should offer powerful tool

for the specific detection of endogenous HOCI/G&Icomplex physiological environment.

Fig. 1

3.2. Time, pH and fluorescence lifetimes dependehpeobePPC toward HOCI/OCI

The response time of proB¥C toward HOCI/OCI was evaluated (Fig. S8). Upon addition of
HOCI/OCI to the solution of the probe, the color of solntichanged from red to pale yellow
immediately. The reaction could finish within 40 Bhe outstanding response of proBBC to
HOCI/OCI was among the fastest ones (Table S1) [45-55]chwhieets well the requirement of
real-time detection. The impacts of pH on the detacf HOCI/OCI are very important, especially
for cell image. Therefore, fluorescence of the prabd its response toward HOCI/O@1 different
pH were measured (Fig. S9 a). The fluorescencensitteratios (lsJ/ls29) Of the probe remained
stable over a wide range of pH (pH = 4-9). In daddit in the presence of HOCI/OClthe

fluorescence intensity ratios,{¥ls29) of the solution were no obvious change in theyeaof pH 5-8.
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The mild surroundings should suit bioimaging inry cells. Fluorescence lifetimes of proBBC

andPPC-S were respectively evaluated and showed 2.50 nd &%dns (Fig. S9 b).

3.3 Fluorescence titration of HOCI/NaOCI| wRIrPC

Titration experiments were conducted by adding HOCI™ (0-6.5 equiv.) into the solution of the
probe (5uM) (Fig. 2a). As HOCI/OCl varied from 0 to 6.5 equiv., the fluorescencernsity at 629

nm decreased and the fluorescence intensity atnd®2ncreased gradually. Compared with other
fluorescent probes (Table S1) [45-55], the largaguglo Stokes shift (209 nm) from 629 nm to 420
nm of the probe and the lager gap between two @nssmplied that the more detection accuracy
could be achieved. What's more, an excellent lit\pawas obtained between the fluorescence
intensity ratios sz nnfls29 nm) @and the concentrations of HOCI/OGh the range of 0 to 6.5 equiv.
(Fig. 2b). Then the limit of detection was calcathwith the established formula (LOD s/8lope).
The limit of detection for HOCI/OClwas evaluated to be as low as 0.324, suggesting probe
PPC had excellent sensitivity toward HOCI/OCTherefore, the probe could be used to detect low

concentrations of endogenous HOCI/Of@lliving cells.

Fig. 2

3.4 Absorptiorspectra of prob®PC titrated with HOCI/OCI and excitation spectra of proBeC

The absorption spectra of proB®C showed two peaks at 412 nm and 466 nm, which cbald
attributed to the donor (coumarin) and the accefggbenothiazine) moiety, respectively (Fig. S10
a). With addition of increasing amount of HOCI/O@-6 equiv.), the absorption band of the

acceptor moiety at 466 nm decreased gradually lzaidof the donor moiety remained unchanged.
9



These results suggested that the structure ofdtepsor unit was destroyed and the donor unit was
unchanged in the presence of HOCI/Qdlhe excitation spectra of proP®C alsobe measured

and showed a main excitation scope from 350 nnb@rin (Fig. S10 b).

3.5 Calculation of energy transfer efficiency (ETBd fluorescence quantum yietd)(

To evaluate energy transfer efficiency of prd¥eC, an absorption spectrum of the acceptor
and a fluorescence spectrum of the donor were medgiig. S11). The results showed that the
absorption spectrum of the acceptor overlaid wathwhe fluorescence spectrum of the donor,
implying high energy transfer efficiency could bepected. To further calculate energy transfer
efficiency of probePPC quantitatively, fluorescence intensities of prd¥feC and the donor were
measured in the same condition. Energy transf&ieficy (ETE) was calculated according to the
following equation:

Nete=1-Fo/Fpa
Where, Ib denotes the maximum of fluorescence intensity oielaonor, and §a denotes the
maximum of fluorescence intensity of the donor roie the probengte= 0.91 implied high energy

transfer efficiency of probEBPC.

The fluorescence quantum vyieldd)( was assessed Igyinine sulfate as a standard and

calculated by following equation:
D=d(IAJIA)(111s)

Where, A denotes the absorbandegdenotes the integrated fluorescence intengitgenotes the
refractive index of the solvent of PPC and PPC-S were determined to be 0.233 and 0.392

respectively at room temperature.

10



3.6 Bioimaging of prob&PC

Encouraged by the excellent fluorescence propeofiggobePPC for HOCI/OCI, we further
studied the detection of intracellular HOCI/OCFirstly, we evaluated the practicability of probe
PPC for the detection of HOCI/OCin living cells (Fig. 3). After RAW264.7 macrophagells were
incubated with probé&PC (2 uM) for 30 min, strong fluorescence in the red channel and weak
fluorescence in the blue channel were observeerAdirther incubation with various concentrations
of HOCI/OCI for 30 min, the fluorescence in the red channefesed and the fluorescence in the
blue channel increased remarkably in a low conaéntrs range (0-aM). This proved that probe

PPC could detect HOCI/OClIin living cells in a ratiometric fluorescence mann

Fig. 3

Next, we investigated the suitability of prob®PC toward endogenous HOCI/OCIin
RAW264.7 macrophage cells (Fig.. 4) is known that HOCI/OClcould be produced in cells by
stimulating with LPS. In the experimental groupsacnophage cells were stimulated by LPS (1
ug/ml) for 12 h and then incubated with prdPeC (2 uM) for 30 min, the fluorescence from the red
channel decreased and the fluorescence from thee dilannel increased. In the control groups,
without addition of LPS, obvious fluorescence ie tied channednd faint fluorescence in the blue
channel were obtained. The ratio of fluorescentensity of blue channel and red channgldleq)
increased remarkably the presence of LPSherefore, probé&PC could successfully be used for
the fluorescence imaging of endogenous and exogehgpochlorite in RAW264.7 macrophage
cells.

Fig. 4
11



The development of novel fluorescence probes ferséiective detection of HOCI/OQhside
specific organelles is significant in biology ancedical science. We evaluated the feasibility of
probePPC for sub-cellular localization. The fluorescenceaa of prob&@PC overlaid well with that
of Mito Tracker Deep Red, and the co-localizatioefticientis 0.94 (Fig. 5). Therefore, prof¥C
could target mitochondria in RAW264.7 macrophagksc&he preferential distribution of probe
PPC in mitochondria was unexpected. As we know, alnadistnitochondria-targeted fluorescence
probes had positive charge groups such as trippeagphonium (TPP) [38, 56] or pyridinium [57,
58]. Whereas, some neutral fluorescence probesnfitochondria had been focused on and
developed [59-61]. Therefore, prol®PC probably was a second neutral mitochondria-targeted
fluorescence probe for ratiometric detection of agahous HOCI/OCI Furthermore, prob®PC

showed an excellent photostability (Fig. S12) atile Icytotoxicity for living cells (Fig. S13).

Fig. 5

3.7 Investigation of the detecting mechanism

According to literature, the carbon-carbon douldadwas more likely attacked by HOCI/OCI
than the co-existed thioether group of phenoth@ai#]. Therefore, the decreased fluorescence of
the acceptor moiety and the enhanced fluorescehdbeodonor unit may be attributed to the
destruction of the carbon—carbon double bond (Seh2m To confirm our speculationH NMR
titration of the reaction of probePC with HOCI/OCI were recorded (Fig. S14). With addition of
increasing amount of HOCI/OGCla signal peak of Hof probe PPC gradually decreased until
disappeared and a signal peak of ¢ PPC-S presented and reached the maximum. Therefore,

PPC-S should be the product of prolB®C and HOCI/OCI. To further confirm our speculation,

12



three reaction solutions of proB®C with 0, 3 and 7 equiv. HOCI/OCWwere evaluated by MS (Fig.
S15). The strong peak at 645.2458 (m/z) correspbholgPPC + H]" in MS spectrometry for the
solution of probePPC alone. Three peaks at 597.2414 (m/z), 619.222@)(avid 645.2523 (m/z)
corresponded taPPC-S + HJ", [PPC-S + NaJ and PPC + H]" in MS spectrometry for the solution
of probePPC with 3 equiv. HOCI/OCI, respectively. A prominent peak at 597.2438 (naiayl a

minor peak at 619.2237 (m/z) corresponded R®J-S + H]" and PPC-S + NaJ in MS

spectrometry for the solution of prol®C with 7 equiv. HOCI/OCI, respectively. Above data

implied the gradual transformation of the pré¥#C to PPC-S.

Conclusion

In summary, a ratiometric fluorescence prétC based on FRET mechanism with a large
pseudo Stokes shift (209 nm) was developed focsedeand sensitive detection of HOCI/OCI
The probe was successfully applied to the detecti@axogenous and endogenous HOCI/QgI
living RAW264.7 macrophage cells with good photbsity and neglectable toxicity. Because
of the excellent mitochondria-targeted ability, IpedPPC can be competent in tracking of

exogenous and endogenous HOCI/Q@Imitochondria of living cells.
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Fig. 1 (a) Fluorescence spectra of prdtrC (5 uM) in the presence of HOCI/OC(6 equiv.) and
other analytes (25 equiv., vacant@4, KO,, NO, 'O, t-BuOOH,t-BuOO*, *OH, ONOO, N4,
Al**, zr?t, c&*, Fe', FE', CU*, Mg*, F, CI, Br, I, CO%, SO, NO,, AcO, HPQ?,
HOCI/OCI, Cys, GSH, Hcy, KBS and HS@) in PBS (pH = 7.4, 10 mM with 1 mM Triton X-100).

(b) Response {71620) Of probePPC toward analytes in PBS (pH = 7.4, 10 mM with 1 rfiikton
X-100). 1. Vacant; 2. pO,; 3. KO,; 4. NO; 5.20,; 6.t-BUOOH; 7.t-BuOO*; 8. *OH; 9. ONOQC; 10.
Na'; 11. AP 12. zrf*; 13. C&"; 14. Fé*; 15. Fé"; 16. Cd*; 17. Md¢**; 18. F; 19. CI; 20. Brf; 21.I;
22. CQ%; 23. SQ%; 24. NGQ; 25. AcO; 26. HPQ®; 27. HOCI/OCT, 28. Cys, 29. GSH, 30. Hcy, 31.
H,S, 32. HS@. Aex= 420 nm.
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Fig. 2 (a) Fluorescence spectra of prdeC (5 uM) in the presence of different concentrations of
HOCI/OCT (0, 0.5, 1, 1.5, 2, 2.5, 3, 3.5, 4, 4.5, 5, 5,%.6 equiv.) in PBS (pH = 7.4, 10 mM with 1
mM triton X-100), fex= 420 nm, slit: 15 nm/7 nm). Inset: A visual fluscence changed from red to
blue under illumination using a 365 nm UV lamp. (ag/ls29 changes with the addition of
HOCI/OCT (0, 0.5, 1, 1.5, 2, 2.5, 3, 3.5, 4, 4.5, 5, 5,%.6 equiv.). Inset: lg{s/ls2¢) changes with

the addition of HOCI/OCI(0, 0.5, 1, 1.5, 2, 2.5, 3, 3.5, 4, 4.5, 5, 5,%.6 equiv.)
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Fig. 3 (a) Confocal fluorescence images of RAW 264.7sgetetreated with different concentrations
of HOCI/OCI'(0, 1, 5uM) and then incubated with prolPC (2 uM) for 30 min. (b) The relative

ratio (blue/red) of fluorescence intensity.
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Fig. 4 (a) The first row (horizontally)Fluorescence and bright field images of RAW264.lfsce
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incubated with probd&PC (2 uM) for 30 min. The second row (horizontallyjluorescence and
bright field images of RAW264.7 cells stimulated lByS (ug/ml) for 12 h and then incubated with
probePPC (2 uM) for 30 min. (b) Ratio (blue/red) of fluoresceriogensity.
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Fig. 5 RAW264.7 cells were incubated with proBP®C (2 uM) for 30 min, followed by Mito
Tracker Deep Red for 30 min. (a) The cell imagerobePPC, Aex = 405 nmiem = 405-550 nm. (b)
The cell image of Mito Tracker Deep Redy = 639 nmiem = 640-700 nm. (c) Merged image. (d)

The co-localization coefficient (Pearson’s coeé#fitt) of probePPC and Mito Tracker Deep Red was

0.94.

26



>

>

Highlights
A novel ratiometric fluorescent probe (named PPC) for hypochlorite based on
FRET platform was devel oped.
PPC showed a large pseudo Stokes shift (209 nm), high selectivity, sensitivity
and fast response.
PPC could target well mitochondriain cell image.

PPC could image endogenous hypochloritein RAW264.7 cells.



