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Abstract

Hypochlorous acid (HOCI) is one of the typical ridae oxygen species (ROS), which
plays a crucial role in the immune system, andvslved in many neurodegenerative
disorders, such as ischemic stroke, Alzheimer'sy &arkinson's disease. A
two-photon probe for sensing HOCI with high sebatyj fast response (within 30 s),
good penetration depth and low cytotoxicity is né@od. Under two-photon excitation,
the probe exhibited a remarkable fluorescence *“turn-on” pesse to HOCI.
Furthermore, the probe was successfully appliethéomonitoring of endogenous

HOCI stimulated by lipopolysaccharide in living moglia BV-2 cells.

Keywords. Two-photon fluorescent probe; Reactive oxygen ssedHypochlorous

acid; Endogenous bio-imaging

1. Introduction
Reactive oxygen species (ROS) have recently reden@easing attention due to

their essential roles in various physiological aathological processes [1-3], such as
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anti-inflammatory regulation, pathogen responséulee signaling, and aging [4-7].
Among the various ROS, hypochlorous acid (HOCl)egated from myeloperoxidase
(MPO)-catalyzed peroxidation of chloride anionsaipowerful antimicrobial agent
contributing much in human immune defense systemO]8However, mounting
evidence recently indicates that excessive accumalaf HOCI in living systems is
implicated in neurodegenerative disorders [11]hsagischemic stroke , Alzheimer's,
and Parkinson's disease [12-1%hus, it is highly desired to develop a fast and
efficient method for monitoring HOCI in the presemaf HO, and other ROS for an
in-depth understanding of HOCI action mechanistiving organisms.

To date, many féorts have been made to develop HOCI fluorescentegralth
different recognition moieties including oxime [15],oster [16,17], dibenzoyl
hydrazide [18], selenide [19,20] and other grolis23]; some of these probes have
been successfully implemented in bio-imaging. Hoevemany probes were based on
conventional one-photon microscopy (OPM) and satfeshallow penetration depth
limiting their biological applicationsn vivo andin vitro. Two-photon microscopy
(TPM) is emerging as an effective tool for imagingleep tissues due to its favorable
properties, such as deep penetration, reduced jolamb@ge and photo-bleaching,
lower background fluorescence and high observingiuen [24-27]. Unfortunately,
two-photon absorption materials with large two-mmot absorption action
cross-section o), a key factor representing their brightness unilemination,
usually possess extended conjugated planar stesc{dB], which limited their cell
permeability. Most of previously reported small emile two-photon probes based on
classical one-photon dyes exhibited high cell pafoigy but modest or smalbd
values, such as rhodamine, fluorescein, and conm@®]. Consequently, it is
valuable to develop small molecule two-photon fésment probes with large
two-photon action cross-section (above 1000 GMpforimaging applications.

In this work, a two-photon prob®PV-MEP (Scheme 1) bearing two oxathiolane
groups as the HOCI recognition sites and oligeptienylene vinylene) (OPV)
skeleton as the two-photon chromophore was syrab@sirhe oxidative deprotection

of OPV-MEP by HOCI produces a compour@PV-CHO with large two-photon
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absorption action cross-section (1131.5 GM). TheV-MEP displays a fast and
selective fluorescent turn-on response towards HORItwo-photon excitation.
Moreover, the probe was successfully utilized io4hoton imaging of endogenous
HOCI in activated microglia BV-2 cells which canopguce abundant HOCI in the

cytoplasm. The cytotoxicity of the probe was alseestigated.

2. Experimental Section
2.1. General information

All reagents were purchased without further puaificn and solvents were dried
according to standard procedures before UdeNMR and **C-NMR spectra were
performed on an INOVA-600 MHz instrument (Agilenfjith TMS as internal
standard. HRMS spectra were performed on a LTQr@BIETD spectrometer.
Absorption spectra were recorded on a T6 UV-viscgpphotometer (Purkinje
General). Fluorescence spectra were obtained obS820 fluorimeter (Edinburgh
Instruments). Various ROS including HOCI, -O,, H,0,, ONOO, NO, TBO-,
TBHP were prepared according to the procedure tegqreviously [30].
2.2. Synthesis of the probe
2.2.1. Synthesis of
tetraethyl((2,5-dimethoxy-1,4-phenylene)bis(methggbis(phosphonate)

1,4-Dimethoxybenzene (1.38 g, 10 mmol) was dissbivel,4-dioxane (250 mL)
contained in the three-necked flask, then the mwlutvas added with aqueous
formaldehyde solution (35%, 5.8 g, 68 mmol). Thact®n was processed by the
gradual inlet of hydrogen chloride gas into thectemat room temperature for 4 hours
until the reaction was completed. Saturated sodiigarbonate solution was added to
the reaction mixture, and the product was extractéth dichloromethane. The
organic layer was dried with anhydrous 8@, followed by evaporation of the
solvent. The crude produdtwas obtained as colourless crystals in 90% yiglg:
155.8-157.2 °C*H-NMR (600 MHz, CDC}), § (ppm): 6.93 (s, 2H), 4.64 (s, 4H),
3.86 (s, 6H)*C-NMR (150 MHz, CDGJ), § (ppm): 151.16, 126.89, 113.42, 56.28,

41.26. HRMS (ESI)mvz calcd for GoH1,C0," [M]*234.0209, found: 234.0211. IR
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(KBr, cm™): 3437(w), 2968(m), 1738(w), 1510(s), 1462(s),A), 1320(m), 1223(s),
1037(s), 876(m), 737(m), 681(s), 608(m), 472(w).

Triethyl phosphite (29.13 g, 160 mmol) was addethtforegoingl (1.88 g, 8.0
mmol) contained within the flask and the solutioasvwheated to 80 °C for 2 h. Then
the crude product was purified by recrystallizatath chloroform/hexane to affor2l
as colourless plate-like crystals in 86% vyield. MR7.3-129.2 °C!H-NMR (600
MHz, CDCk), § (ppm): 6.91 (s, 2H), 4.05-4.00 (m, 8H), 3.80 (sl),63.22 (d,J =
20.4 Hz, 4H), 1.26-1.23 (m, 12HYC-NMR (150 MHz, CDCJ), 6 (ppm): 151.00,
119.41, 114.04, 61.81, 56.10, 26.44 Y@= 139.21 Hz), 16.27. HRMS (EShw/z
calcd for GgHa4OsP," [M+H]" 439.1645, found: 439.1638. IR (KBr, &in 2985(s),
2839(m), 1520(s), 1414(m), 1271(s), 1215(s), 1049962(s), 883(m), 820(m),
631(m), 519(m).

2.2.2. Synthesis of 2,2'-(((1E,1'E)-(2,5-dimethdxy¢-phenylene)bis(ethene-2,1-diyl))
bis(4,1-phenylene))bis(1,3-oxathiolan®RV-M EP)

1,4-Phthalaldehyde (610 mg, 5.0 mmol) was dissoivetdenzene (25 mL) in a
two-necked flask, and the solution was added withe2captoethanol (390 mg, 5.0
mmol) and 4-methylbenzenesulfonic acid (33 mg, On2@ol). The reaction was
carried out in the Dean-Stark reactor at refluxiegpperature to remove water for 3
hours. After cooling to room temperature, the migtwas added with diethyl ether
(30 mL) and washed with saturated sodium bicarteosatution (20 mL) and brine
(20 mL) three times respectively. The organic layas dried with anhydrous paO;,
followed by evaporation of the solvent to obtairude 4-(1,3-oxathiolan-2-yl)
benzaldehyde3) as a yellow oil in 89% yieldH-NMR (600 MHz, CDC}), 6 (ppm):
10.02 (s, 1H), 7.88 (d) = 7.8 Hz, 2H), 7.61 (dJ = 8.4 Hz, 2H), 6.12 (s, 1H),
4.57-4.54 (m, 1H), 4.04-4.00 (m, 1H), 3.30-3.21 @h]). *C-NMR (150 MHz,
CDCl), ¢ (ppm): 191.76, 146.35, 136.38, 129.91. 126.92)B6/2.29, 34.06. HRMS
(ESI): mvz calcd for GoH1:0,S,* [M+H]* 195.0474, found: 195.0475. IR (KBr, &in
3383(w), 2872(m), 1697(s), 1608(s), 1387(m), 1302(h203(s), 1066(s), 1016(m),
977(m), 806(s), 739(m), 480(w).

Sodium hydride (163 mg, 6.8 mmol) aBd296 mg, 0.68 mmol) were dissolved in
4



tetrahydrofuran (30 mL) in a two-necked flask, atiek solution contained in
two-necked flask was fulfilled with nitrogen atmbgpe and cooled to 0 °C. Then the
solution of3 (269 mg, 1.4 mmol) in tetrahydrofuran (10 mL) veakled to the reactor
and the solution was stirred under 0 °C for 12 tudé product can be purified by
extraction with dichloromethane and recrystalli@atiwith hexane/chloroform to
obtain OPV-MEP as dark yellow powder in 68% yieldP: 230.6-232.3 °C.
'H-NMR (600 MHz, CDC}), d (ppm): 7.55-7.45 (m, 10H), 7.13-7.10 (m, 4H), 6(87
2H), 4.57-4.54 (m, 2H), 3.99-3.94 (m, 2H), 3.9364), 3.32-3.28 (m, 2H), 3.23-3.20
(m, 2H). °C-NMR (150 MHz, CDGJ), 6 (ppm): 151.53, 138.25, 128.45, 126.95,
126.60, 123.65, 109.17, 86.90, 71.92, 56.35, 34HRMS (ESI): m/z calcd for
CaoH3104S," [M+H]* 519.1658, found: 519.1665. IR (KBr, &in 3437(w), 2933(w),
2858(w), 1603(w), 1495(m), 1460(m), 1408(m), 1340(®209(s), 1040(s), 968(m),
854(m), 812(w), 745(w), 692(w), 536(w).
2.3. Two-photon fluorescence measurement

Two-photon absorption cross-section was measureda biyo-photon excited
fluorescence method using rhodamine B as the meferd he femtosecond laser pulse
from a Ti: sapphire system (690-850 nm, Tsunam8 wsed as the light source. All
measurements were carried out in air at room teatyey. Two-photon absorption

cross-section was calculated by the following eiguat

cDref Cref nref F

0=0,
“® ¢ n F,

here the subscriptsef stands for the reference molecuke.is the value of
two-photon absorption cross-sectigns the solution concentration;is the refractive
index of the solutionf is the two-photon fluorescence integral intensite the
solution emitted at the exciting wavelength; a@nds the fluorescence quantum yield.
The o value of the reference is taken from the literaf@dg.
2.4. Cell cytotoxicity and imaging

To test the cytotoxicity of the probe OPV-MEP, MTT
(5-dimethylthiazol-2-yl-2,5-diphenyltetrazolium lnide) assay was performed [32].

BV-2 cells were plated in 96-well flat-bottomed fgla and incubated for 24 h at 37 °C
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under 5% CQprior to theOPV-MEP treatment. Then DMEM (Dulbecco’s Modified
Eagle Medium) with 10% FBS (Fetal Bovine Serum) wexaoved and replaced with
fresh DMEM, and aliquots dDPV-MEP stock solutions (1 mM DMSO) were added
to obtain final concentrations of 0.1, 1 andud, respectively. The treated cells were
incubated for 24 h at 37 °C under 5% £QGubsequently, cells were treated with 5
mg/mL MTT (40uL/well) and incubated for an additional 4 h (37 8% CQ). Then
the cells were dissolved in the mixture of DMSO(Q Lk/well), and the absorbance at
570 nm was recorded. The cell viability (%) wasakdted according to the following
equation:

Cdll Viability=ODs70(Sample)/ODs7o(Control)

where OR7o (Sample) represents the optical density of thelsmebated with
various concentration dPV-MEP and ORo (Control) represents that of the wells
treated with DMEM plus 10% FBS. The percentage ef survival values was
relative to untreated control cells.

For two-photon bio-imaging, BV-2 cells were culrén Dulbecco’s modified
Eagle’s medium (DMEM) supplemented with 10% fetalvine serum (FBS)
(penicillin/streptomycin 10Qug/mL) at 37 °C in a humidified atmosphere with 5%
CO, and 95% air. Cytoxicity assays showed that@f/-MEP was safe enough for
two-photon bio-imaging at low concentrations, sat ttme cells were incubated with 1
uM OPV-MEP at 37 °C under 5% CQor 30 min. The cells were washed once and
bathed in DMEM containing no FBS prior to imagingdéor HOCI addition. Then
HOCI was added in the growth medium for 10 min at°€, and the cells were
washed three times with PBS buffer.

For the detection of endogenous HOCI, microgliaB¥klls were cultured with 10%
fetal bovine serum (FBS) (penicillin/streptomyci@0lpug/mL) exposed with 100
ng/mL LPS at 37 °C in a humidified atmosphere V&t CQ and 95% air. Then the
cells were incubated with iM OPV-MEP at 37 °C under 5% C{Jor 30 min, and
washed 3 times with PBS buffer.

Two-photon fluorescence microscopy images of |aoetiells were obtained on a

FV1000MPE confocal microscope (Olympus) by excititige probe with a
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mode-locked titanium-sapphire laser source sed@tnm.

3. Results and Discussion

3.1. Design and synthesis of pradbBV-MEP
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Scheme 1. Synthesis route and proposed sensing mechanis@Py¥MEP. Reagents and
conditions: (a) HCHO, HCI, 1,4-dioxane,®, r.t., 4 h; (b) triethyl phosphite, 8@, 2 h; (c)
2-mercaptoethanop-toluenesulfonic acid, benzene, reflux, 3 h; (dHN&HF, 0°C, 12 h.

For two-photon materials, two-photon action crosstisn is the key factor
representing the two-photon fluorescence brightri88%. Thus it was desired to
design some small two-photon fluorescent probes varge two-photon action
cross-section for HCIO detection in biological gyss. Toward this goal, we have
designed a new small fluorescent probe with OlgpHhenylene vinylene) (OPVSs) as
the fluorescent skeleton. OPVs derivative are itgplowith a large two-photon active

absorption cross-section and high fluorescence gmanield and as well as good
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photo-stability [34, 35]. Our previous research baggested that the introduction of
electron-donating and electron-withdrawing moieiie® the OPVs molecule could
significantly increase the two-photon absorptiobability [36]. Based on this
understanding, we designed aldehyde terminated @®WPA fluorescence dye.
Protection of the two aldehyde groups using 2-mmosthanol would break B-A
structure and produce the oxathiolane group whatlidcbe deprotected by HOCI to
recover the aldehyde groups. We therefore usednig@shanism to realize HOCI
sensing.

The probeOPV-MEP was synthesized through four simple steps (SchBnsand
characterized byH NMR, **C NMR and HRMS (Fig. S1-S3OPV-MEP was
effectively prepared from reaction of precurgoand 3 with sodium hydride. The
compound 3 was synthesized through the protection of comra#yciavailable
compound 1,4-phthalaldehyde. The compouRdwas readily synthesized by
1,4-dimethoxybenzene and subsequent reaction @rmediate 1l with triethyl
phosphite.

The proposed detection mechanism of prai®d/-MEP to HOCI was outlined in
the Scheme 1QPV-MEP is initially oxidized into intermediate sulfoxidempound
4 and sulphone compourtdby HOCI, and finally hydrolyzed to gener&®V-CHO
with cleavage of the oxathiolane rings. The probe céctfely respond to HOCI
rather than other ROS, in good agreement with prtevireported probes with
thioether as recognition moieties [23,37-38lass spectra was used to follow the
deprotecion process of the oxathiolane group byQHQA peak corresponding to
[OPV-CHO + H]" appeared at m/z = 399.1599 after adding of HCI@héosolution
of OPV-MEP, which demonstrating the conversion of each ofatkegthiolane groups

into aldehyde moieties (Fig. S4).

3.2. Absorption and fluorescence propertie®BV-MEP for sensing HOCI
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Fig. 1. UV-Vis titration spectra oOPV-MEP (10 uM) upon addition of HOCI (0-5QM) in

PBS/EtOH solution (PBS/EtOH = 1/1, v/v, pH 7.4, toning 0.25% THF). Inset: photographs of
OPV-MEP solution before (left) and after (right) additiohHOCI in visible light.

The UV-Vis and one-photon fluorescent spectr®®&V-MEP were determined in
PBS/EtOH solution buffered to physiological pH (0M1PBS, PBS/EtOH = 1/1, vlv,
pH 7.4, containing 0.25% THF). The photophysicaparties of theOPV-MEP and
OPV-CHO were investigated and summarized in Table S1.hssva in Fig. 1, the
UV-Vis spectrum ofOPV-MEP exhibited the maximum absorption band centered at
400 nm £ = 4.59 x 16 cm™ mol™). Upon the addition of HOCI into the solution, the
intensity of the absorption band at 400 nm deckgsadually, and a new absorption
band centered at 420 nm occurred which was iddribcdne absorption spectrum of
the supposed produ@PV-CHO (Fig. S5). This red-shift (about 20 nm) of the
maximum absorption band resulted from the expansiothe z-conjugate system,
which could also be an evidence for the formatibaldehyde group. In addition, the
color of OPV-MEP solution in visible light (shown in the inset afF1) turned from
green to yellow after the addition of HOCI. Theuléslisplayed that the probe could

be a colorimetric probe monitoring HOCI by direiualisation.
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Fig. 2. Fluourescence titration spectra (a) and correspgritliorescence intensity ratio (b) of 0.5
uM OPV-MEP upon the addition of HOCI (0- 2,8M) in PBS/EtOH solution (PBS/EtOH = 1/1,
viv, pH 7.4, containing 0.25% THE,= 410 nm). Inset : (a) Change in the fluorescerice o
OPV-MEP before (left) and after (right) the addition of @@ HOCI, (b) the fluorescence
intensity ratio by adding HOCI (0- 160 nM).

The fluorescence spectrum OPV-MEP exhibited the maximum emission band
centered at 446 nm under 410 nm excitation (Fig.I2)order to evaluate the
guantitative detection capacity OfPV-MEP, fluorescence titration experiments were
carried out with the addition of HOCI (0-2:8M) into 0.5uM probe in EtOH-PBS
buffer solution (0.1 M PBS, PBS/EtOH = 1/1, viv, gi#}, containing 0.25% THF).
As shown in Fig. 2a, with the increasing amountH@Cl| added into the solution
from 0-2.5uM, the fluorescence intensity at 446 nm decreaaed,a new emission
band centered at 534 nm appeared. Notably, theseavgood linear relationship
between the fluorescence intensity ratiagh{lassnm) and the concentration of HOCI.
Besides, the solution oOPV-MEP could be observed with a distinguishable
fluorescence change from blue to yellow by diretualization under 365 nm
irradiation after the addition of HOCI. The ressittows thalOPV-MEP could make
guantitatively responses towards HOCI at nanomtdael with high sensitivity.
Furthermore, the response time of the probe to H&Z#® also investigated (Fig. S6),
in which theOPV-MEP displayed fast and complete response towards H@GIIN

30 seconds.
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Fig. 3. The fluorescence spectra@PV-MEP before and after the addition of HOCI in
PBS/EtOH solution (pH 4 to 10).

In order to explore the detection effect of thelggran physiological pH, we also
studied its response to HOCI in PBS/EtOH solutiatihwlifferent pH values ranging
from 4 to 10. As shown in Fig .3, the fluorescemnuensity of OPV-MEP kept a
constant value at pH 4 to 10. After the additiorH&CI, the emission ratid=§z4nn!
Fa6nm) became remarkably higher. These results demaasthat the probe can

response to HOCI over a broad pH range.

3.3. The selectivity

To investigate the selectivity oOPV-MEP to HOCI under physiological
conditions, the fluorescence response of the pvadseinvestigated with the addition
of other competing ROS and reactive nitrogen sge@S) in the same conditions.
To a 0.5uM solution ofOPV-MEP, typical ROS and RNS includin®@H, '0,, H,0,,
ONOO , NO, TBO and TBHP were added respectively and the fluorescepectra
were recorded after 30 minutes. As shown in Figh® addition of HOCI to
OPV-MEP resulted in a remarkable change in fluorescen@xtgpm. However,
OPV-MEP exhibited no response to other ROS and RNS, aed &40, as the
precursor of HOCI also did not induce any obserrdhlorescence variation of the

probe. Thus,OPV-MEP is confirmed to be a highly selective probe for GO
11



detection in biological system.

LS
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I534/1446
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Fig. 4. Fluorescence ratio of prolegPV-MEP (0.5uM) in response to HOCI (24oM) and

various ROS/RNS (2.pM) after 30 min in pH 7.4 PBS/EtOH (1:1, vik= 400 nm, containing
0.25% THF).

3.4. Two-photon absorption properties

Most of the previously reported two-photon probefesed with modest or small
two-photon absorption action cross-sectid (Usually less than 1000 GM), which
greatly limit their practical application. Thereggrit was valuable to develop an
efficient two-photon probe for monitoring HOCI withlarge turn-on signal. In order
to verify the capability ofOPV-MEP as a two-photon probe, the two-photon
absorption properties dDPV-MEP before and after the addition of HOCI were
determined using two-photon excitation fluoresceme¢hod with rhodamine B as the
reference. Two-photon absorption cross-sectigynof OPV-MEP and OPV-CHO
were determined in the wavelength range 700-800mifHF. As shown in Fig.5,
over the measured rangthe maximum TP action cross-sectiofi4) value of
OPV-MEP is calculated to be 105.2 GM (1 GM="Y&m" sphoton’) at 740 nm,
while the dmax value of the reaction produ@PV-CHO is 2020.5 GM at 740 nm,
which contributed to the electronic structure of\Cdkeleton changed from “DeD-
n—-D” to “A—n—D-i—A”. According to the fluorescence quantum yieldQRV-MEP
and OPV-CHO were 0.75 and 0.56, the two-photon action crostese of

12



OPV-MEP and OPV-CHO were calculated to be 78.9 GM and 1131.5 GM
respectivelyAs a result, the two-photon action cross-sectiothefprobe enhanced
nearly 15-fold upon the addition of HOCI, which sleal thatOPV-MEP could serve

as a two-photon “turn-on” probe for monitoring HOCI

1200
= —=—OPV-MEP
o —e— OPV-CHO

—
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Fig. 5. Two-photon absorption action cross-sectio®@&V-MEP and reaction product
OPV-CHO in THF solution

3.5. Cell imaging

Encouraged with the fast and highly selective raspoof the probe to HOCI, we
then sought to evaluate its potential biologicapleation in bio-imaging. To
demonstrate the capability 6fPV-MEP for the detection of HOCI in live cells upon
two-photon excitation, murine BV-2 microglial celisere incubated with 1M
OPV-MEP for 30 min at 37 °C in PBS buffer. As shown in Ffa-c), there were
negligible fluorescence signal observed in the meEaission channel of 490-540 nm
for OPV-MEP under the excitation at 740 nm. After the addit@nHOCI and
incubation for another 10 minutes, intense fluozese signals were emerged at the
cytoplasm area of BV-2 cells, which indicated tdV-MEP could be an effective
tool for two-photon imaging of exogenous HOCI wgbod permeability in living
cells. In addition, the bright-field images demoatdd that BV-2 cells were highly
viable after treating withOPV-MEP during the imaging experiments, indicating

relative low cytotoxicity of the probe towards ling cells.
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100pm

Fig. 6. Two-photon image of BV-2 cells incubated witiPV-MEP before (a-c) and after (d-f)
addition of HOCI fex= 740 nm, green channel: 490- 540 nm). (a and @)hBField images of
the cells. (b and e) Fluorescence images of thie. ¢e) The overlap of (a) and (b). (f) The overlap

of (d) and (e).

Fig. 7. Two-photon image oDPV-MEP in BV-2 cells incubated without (a-c) and withfjdthe
stimulation of LPS Ae,= 740 nm, green channel: 490- 540 nm). (a and djhBField images of
the cells. (b and e) Fluorescence images of the. ¢e) The overlap of (a) and (b). (f) The overlap
of (d) and (e).

To investigate the capability @PV-MEP for the detection of endogenous HOCI,
lipopolysaccharide (LPS) was employed as the sttiar reagent for generating
HOCI in murine BV-2 microglial cells. The experinienwere performed by

incubating LPS stimulated cells wibPV-MEP for 30 min at 37 °C in PBS buffer.
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Then the images of the cells were taken using TR &ear fluorescence signal of
the cells were observed at the optical window 09-880 nm under 740 nm light
excitation (Fig.7 d-f). In contrast, cells withotlte pre-treatment of LPS exhibited
weak fluorescence signal as shown in Fig.7 a-c.thEuamore, two-photon
fluorescence spectroscopy of LPS stimulated BViB egere also investigated. After
treatment of LPS for 48 IQPV-MEP was added to the culture medium and the cells
were incubated for another 30 min at 37 °C. As show Fig.7 d-f, two-photon
fluorescence signal intensity of the probe in cldem increased significantly after
stimulated by LPS, compared to the one without IsS&wulation. Besides, it was
clearly shown that a numeric enhancement of BV4k agas observed after LPS

treatment, and no significant decrease in cellilriglwvas observed.

3.6. Cell cytotoxicity

To demonstrate the practical useQPV-MEP as a HOCI sensor for bio-imaging
in living cells, the cytotoxicity ofOPV-MEP was evaluated. MTT assay was
conducted with different probe concentration raggirom 0.1 to 10uM and BV-2
mouse microglia cell line was chosen for incubatida shown in Fig. 8, more than
90% survival rate was observed, which showed greaviability of OPV-MEP. The
result indicated thaOPV-MEP exhibited low cytotoxicity to BV-2 cells for 24 h
incubation period. Therefore, the desired low aytatity of OPV-MEP could render

it safe to use for two-photon HOCI imaging in ligicells.
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Fig. 8. Cell viability of BV-2 under different concentrati of OPV-M EP for 24h.

4, Conclusions
In summary, we developed a new small molecule dsoent prob©PV-MEP for

monitoring hypochlorous acid based on the oligpltenylene vinylene) two-photon
platform. The addition of hypochlorous acid@®V-MEP results in a large turn-on
fluorescence signal in two-photon experiment. Femtiore, the probe displayed fast
response, high selectivity for HOCI over other R&Swell as pH independence. Cell
imaging experiments also confirmed the probe wibdycell penetrability and low
cytotoxicity. Benefited by these desired sensingpprties and biocompatibility, the
probe was successfully applied to the determinatibexogenous and endogenous
hypochlorous acid in living BV-2 cells for two-ploot fluorescence imaging. We
believe thaDPV-M EP provides a promising tool to the further investiigia of HOCI

in biological research and clinical diagnoses.
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Highlights

e Large two-photon action cross-section of 1131.5 GM with small molecular
weight.

* High specificity, fast response for HOCI fluorescence monitoring in a broad pH
range.

* Selective imaging of endogenous HOCI in microglia BV-2 cells with low

cytotoxicity.



