Detection of Reactive Oxygerspecies ROS)In Live Cell Mitochondria
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Oxidative stressin mitochondria has received intensive attentionsrecently
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becausdt Is the most important sourceof intracellular reactive oxygen species
(ROS) and Is consideredas a major contributor to some public healthrelated o
diseasessuch as asthma,atherosclerosisdiabetic vasculopathy osteoporosisa S
number of neurodegenerativaliseasesand D o w n syisdrome However, the - g‘ é%?]ﬁ';"IHZOZ
existing probeshave difficulties to targetlive cell mitochondriaand distinct the §
Individual ROS - Fenton Reaction Control

.We have developeda.r.\ew famlly_ of .mlto.(:hondrlal.ROS fluorescencq:)ro_bes, - § Figure 2. Fluorescencémagesof mitochondrialhydroxyl radical (AOH) in HeLa cells Cells stainedwith
which not only can specifically localize in mitochondria,but also can selectively 100 uM H,0, > MitoROS OH580weretreatedwith or without Fentonreaction(10 uM CuCl, and100uM H,0,) at 37 °C for
detect the different ROS species,including superoxide, hydroxyl radical and O g 1 hourto induceexogenousydroxyl radical Red MitoROS OH580, Blue: Hoechst33342
hydrogenperoxidein multiple ExlEmwavelengths N

Cancer cells stained with the novel fluorescent probes showed negligible o
fluorescencen absenc®f ROSstimulants In contrastOxiVision Blue-loadedcells Q
with hydrogen peroxide treatment displayed strong blue fluorescence in
mitochondria MitoROS OH580-loaded cells with Fenton reaction (to induce 0103 10" 106 - 10
hydroxyl radical) showedstrongred fluorescencen mitochondria MitoROS 520 .
loadedcells exhibitedstronggreenfluorescencen mitochondriaafter treatedwith Control Pacific Blue P - TR W 8 s
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;g\?veg(;/?[((;cgsziler?fg:fa’l[?]teSun!tntt?tZ?i?/Fe)gce)?eecstihoar\ll)? ;Igosliar?ﬁ\r/\jlé(écl:lzssfullyusedWlth a4 Figure 1. _Fluoresc;encdarnagesof mitocho_ndrialhydrog_enp_eroxide(HzOz) in_HeLaceIIs (A), anc_lﬂow | : | | | . | |
_ _ _ _ cytometricanalysisof Jurkatcells (B) stainedwith OxiVision Blue for 30 minutesand treatedwith or Figure 3. Fluorescenceémagesof mitochondrialhydroxyl! radical (fOH) in RAW 264.7 macrophagecells

In conclusiontheseprobesare mitochondrionrtargetedROS probes which can without 100 pM H,O, at 37 °C for 90 minutes The fluorescenceimages were acquired using Cells stainedwith MitoROS OH580weretreatedwith PMA (phorbol12-myristatel3-acetate)n the rangeof
be usedfor monitoring the exogenousand endogenoughangesof ROS levelsin fluorescencemicroscopewith a DAPI filter. Flow cytometric analysiswere obtainedusing ACEA 0-100 ng/mL in growth medium at 37 °C for 4 hoursto stimulate endogenoushydroxyl radical Red
living cellsin realtime by fluorescenc@émagingandflow cytometer NovoCyteflow cytometerin PacificBlue channel MitoROS OH580, Green NuclearGreenL.CSL1.
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Cell Line:
CervicalcanceiHeLacellsandRAW 264.7 macrophageellswereseededvernight (A) MitoROS 520 (C) Microplate reader measurement (MitoROS 580) (D) Flow cytometric analysis (MitoROS 580)
In a 96-well black wall/clearbottom costarplateat 37 °C in DMEM. Non-adherent
cell ine HumanT lymphocyteJurkatcellsweregrownat 37°Cin RPMI 164Q Control

Cell Treatment

AMA Treatment

Dye-loaded cells were treated with hydrogen peroxide, Fenton reaction, PMA
(phorbol 12-myristate 13-acetate), Antimycin A (AMA) and Pyo (Pyocyanin)to
generatentracellularhydrogenperoxide(H,0,) exogenous: endogenoufydroxy!
radical(fOH), andexogenous: endogenousuperoxidgO.’), respectively
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(B) MitoROS 580

OxiVisionBlue H,0, (mitochondria) | 405/450 AP Figure 4. Fluorescencemagesof mitochondrial superoxide(O,*) in RAW 264.7 macrophagecells stainedwith (A) MitoROS 520 or (B)
MitoROS OHS80 AOH (mitochondria) 576/598 TRITC MitoROS 580 with or without 50 uM AMA (Antimycin A) treatmentat 37 °C for 30 minutes (C) HelLacellsseedeavernightin a 96-well black

: _ _ wall/clearbottomplate,werestainedwith MitoROS 580andincubatedwith 50 uM Pyo (Pyocyanin) 50 uM AMA or withouttreatmen{Control)
MitoROS520 O, (mitochondria) 509/534 FITC at 37 °C for 30 minutes The fluorescencesignal were monitoredat Ex/Em = 540590 nm (cutoff = 570 nm) with bottom read modeusing a
MitoROS580 O,¢ (mitochondria) 540/590 TRITC CLARIOstarmicroplatereadeBMG Labtech) (D) Flow cytometricanalysisof MitoROS580labeledJurkatcellstreatedwith or without 50 uM

AMA at37°Cfor 1 hour Thefluorescenceignalwasmonitoredat FL2 channelusingaflow cytomete{BD FACSCalibur)



