[bookmark: OLE_LINK15][bookmark: OLE_LINK16]Supplementary Information
Mitochondria morphology analysis workflow
Supplement 1 demonstrates the workflow for mitochondrial morphology analysis used in this manuscript. The raw images were deconvoluted using the Airyscan super-resolution processing function with optimal auto-filter setting. Following deconvolution, a Gaussian blur filter was used to denoise the image, and a top hat morphological transformation was performed to subtract non-mitochondria objects using ImageJ. Recognition of mitochondria was determined by thresholding the image based on the intensity profile of each image. An unsupervised K-means algorithm was used to determine the intensity threshold value to accurately distinguish true mitochondria pixels from background fluorescence. The threshold segmentation process is mainly extracting foreground based on gray value information, which is especially useful for the segmentation of images with a strong contrast between foreground objects (mitochondria) and background. In the time-lapse experiments, the photobleaching effect will result in worse recognition of mitochondria due to the dim fluorescence. Therefore, the mitochondria objects were manually inspected and compared to the original images before further morphology analysis using ImageJ.
[image: ]
[bookmark: _Ref140185255]Supplement 1. Quantification design for tracking mitochondrial morphology using NAO. The raw image was deconvoluted to get ultrafine structure information of mitochondria cristae. The top-hat morphological transformation subtracted out small, noisy, non-mitochondria objects. The unsupervised K-Means clustering algorithm separated the fluorescence intensity into two groups: mitochondria and non-mitochondria. The calculation of mitochondria perimeter and circularity was done by particle analysis application built-in ImageJ.

[bookmark: OLE_LINK213][bookmark: OLE_LINK214]488/ 561nm laser excitation to NAO and MTG dyes comparison
[bookmark: OLE_LINK217][bookmark: OLE_LINK218]Here we compare the differences of cells stained with 1. NAO and TMRE or 2. MTG and TMRE exposed to 488 nm and 561 nm lasers under the same illumination conditions. 
[bookmark: OLE_LINK215][bookmark: OLE_LINK216][bookmark: OLE_LINK199][bookmark: OLE_LINK200][bookmark: OLE_LINK203][bookmark: OLE_LINK204][bookmark: OLE_LINK201][bookmark: OLE_LINK202][bookmark: OLE_LINK221][bookmark: OLE_LINK222][bookmark: OLE_LINK219][bookmark: OLE_LINK220]Supplement 2 shows the image results of mitochondria in HeLa, HEK293, and L6 cells stained with NAO and TMRE or MTG and TMRE, and excited by 488 nm and 561 nm laser under identical illumination and filter settings (0.5 % laser intensity and 3.54 µs dwell time per pixel) in time-lapse experiments. Cells stained with MTG showed a relatively higher resistance to photobleaching compared to those stained with NAO. Supplement 3 shows the comparison of HeLa cells stained with TMRE and NAO or MTG excited by 488 nm and 561 nm laser under identical illumination and filter settings (0.5 % laser intensity and 3.54 µs dwell time per pixel) in time-lapse experiments. For HeLa cells stained with NAO and TMRE, both NAO and TMRE fluorescence disappeared (decreased by over 90 %) after 10 images were taken. On the other hand, HeLa cells stained with TMRE and MTG remained over 50 % intensities of both fluorescences after 30 images were taken. The calculation of fluorescence intensity in each HeLa cells group using the whole image is shown in Supplement 2. An auto-threshold procedure (Otsu method) is first applied to segment out mitochondria from the background. Later, we averaged the whole values of the mitochondria pixels to get the averaged fluorescence intensity at each time point.



[image: ]
[bookmark: _Ref142659661]Supplement 2. Time-lapse images of mitochondria in HeLa, HEK293, and L6 cells stained with NAO and TMRE or MTG and TMRE, and excited by 488 nm and 561 nm laser in time-lapse experiments (Identical illumination and filter settings).
[image: ]
[bookmark: _Ref142659316]Supplement 3. Results of HeLa cells stained with TMRE and NAO or MTG, and excited by 488nm and 561nm laser for time-lapse imaging (Identical illumination and filter settings). (A) The percentage drop of TMRE fluorescence intensity versus time when NAO or MTG is present. (B) The percentage drop of MTG or NAO fluorescence intensity versus time. 
Statistic table for experiments
[bookmark: OLE_LINK189][bookmark: OLE_LINK190][bookmark: OLE_LINK224][bookmark: OLE_LINK179][bookmark: OLE_LINK180][bookmark: OLE_LINK182][bookmark: OLE_LINK183]For all figures in the main text, we present the following tables of how many times that experiment was performed, and under what conditions. This demonstrates in detail the reproducibility of all the key findings of this paper. In particular, this clearly establishes that we are indeed seeing a common phenomenon, and not just an exception. 
[bookmark: OLE_LINK177][bookmark: OLE_LINK178][bookmark: OLE_LINK181]Conclusion for Fig 1: “NAO performed a rapid loss of fluorescence compared to MTG” 

Conclusion for Fig 2 and Fig 3: “NAO phototoxicity causes mitochondria ultrastructure to be destroyed and morphological changes from tubular shape to spherical shape.”

Conclusion for Fig 4: “NAO phototoxicity is due to the exposure to 488 nm illumination, verified by loss of mitochondrial membrane potential.”

Conclusion for Fig. 5 and Fig 6: “Long-term incubation of NAO dye does not cause potential cytotoxicity and the phototoxic effect is restricted to the illuminated region of the cells.”

[bookmark: OLE_LINK173][bookmark: OLE_LINK174][bookmark: OLE_LINK175][bookmark: OLE_LINK176]In Supplement Table 1, we list all time-lapse experiments of cells stained with NAO and TMRE dyes and exposed to 488 nm and/or 561 nm illuminations. In a total of 15 experiments, 10 of the 15 times (66.7%) we observed mitochondria swell after exposed to the illuminations. 14 of the 15 times (93%, the only one time was imaged without TMRE channel, no data for membrane potential) we observed a rapid loss of membrane potential after exposed to the illuminations. The rows in grey are cells exposed to 561 nm illumination only. 4 of the 4 times (100%) the mitochondria demonstrate neither morphological changes nor loss of mitochondrial membrane potential, which verified the NAO phototoxicity is due to the exposure to 488 nm illumination.

In Supplement Table 2, we list all time-lapse experiments of cells stained with MTG and TMRE dyes and exposed to 488 nm and/or 561 nm illuminations. In total 5 experiments, 5 of the 5 times (100%) we did not observe mitochondria swell after being exposed to the illuminations. The rapid loss of membrane potential was also not observed after exposed to the illuminations.

In Supplement Table 3, we list all experiments with long-term staining of cells with NAO and TMRE dyes. In total 3 experiments, 3 of the 3 times we observed neither the swelling of mitochondria nor the loss of membrane potential after 24 hours of incubation.


[image: ]
[bookmark: _Ref157500749][bookmark: _Ref142650927][bookmark: OLE_LINK186][bookmark: OLE_LINK187][bookmark: OLE_LINK184][bookmark: OLE_LINK185]Supplement Table 1. Record and statistic table for experiments having cells stained with NAO and TMRE, and exposed to 488 nm and/or 561 nm illuminations.

[image: ]
[bookmark: _Ref157500762][bookmark: _Ref142650934]Supplement Table 2. Record and statistic table for experiments having cells stained with MTG and TMRE, and exposed to 488 nm and/or 561 nm illuminations.
[image: ]
[bookmark: _Ref157500771][bookmark: _Ref142650942]Supplement Table 3. Record and statistic table for experiments of cells having long-term staining with NAO and TMRE.

Literature review: Prior Art
Mitochondria have commonly been employed as focal points for assessing microscopy techniques, as they offer opportunities to examine various aspects of an imaging system due to their intricate structure, structural diversity, and dynamic behavior. Furthermore, their susceptibility to photo stress makes them ideal subjects for evaluating the potential phototoxic effects of a specific approach. Supplement Table 4 and Supplement Table 5 include most but not all of the literature finding photobleaching and phototoxicity using super-resolution microscopy.
Minamikawa et al. 1 report that chloromethyl-X-rosamine (MitoTracker Red) exhibits significant photosensitizing properties. The exposure of intact cells containing chloromethyl-X-rosamine to light leads to the depolarization of the inner mitochondrial membrane and mitochondrial swelling, ultimately resulting in apoptosis. However, in colony formation tests, chloromethyl-X-rosamine itself demonstrated no toxicity within the concentration range of 100-250 nM, unless subjected to photoirradiation. The phototoxicity of chloromethyl-X-rosamine was found to be potent, as nearly complete cell death was achieved with light doses exceeding 2 J/cm2. These light-damaged cells initially exhibited swollen and degenerative mitochondria, followed by the uptake of propidium iodide in their apoptotic nuclei.
Jaroslav et al. explained how phototoxicity influences live samples and highlighted that, besides the obvious effects of phototoxicity, there were often subtler consequences of illumination that were imperceptible when only the morphology of samples was examined. Jaroslav presented strategies to reduce phototoxicity, including limiting the illumination to the focal plane and using pulsed illumination with longer wavelengths.
Wolf et al. 2 present a model in which cristae within the same mitochondrion behave as independent bioenergetic units. The different cristae within the individual mitochondrion can have disparate membrane potential. They present laser-induced depolarization time series from L6 myoblast stained with Rho123 (voltage-dependent dye) exposed to the phototoxic pulse of a 2-photon laser. The interventions causing acute depolarization may affect some cristae while sparing others
Wang et al. 3 developed a photostable fluorescent marker for STED microscopy, MitoPB Yellow, which had a high resistance to photobleaching and could remain in the membrane even after the loss of membrane potential. MitoPB Yellow allowed them to observe the mitochondrial ultrastructural change of the inner membrane in live cells undergoing apoptosis. Their observations revealed that, over an extended period of time, the mitochondria experienced swelling and the loss of cristae, which they attributed to photodamage induced by the intense STED laser. 
Jakobs et al. provide an overview of recent studies using super-resolution microscopy to investigate mitochondria and discuss the strengths and opportunities of the various methods in addressing specific questions in mitochondrial biology. 
Yang et al. 4 reported that mitochondria were susceptible to phototoxicity in long-term super-resolution imaging. They utilized Hessian-SIM microscopy to show that extensive illumination could induce rapid swelling of mitochondria, followed by the deformation and abruption of inner-membrane cristae. Ultimately, mitochondria transformed into round, hollow structures. 
Song et al. reported a synthetic approach to build novel methoxy modified Si-rhodamine (SiRMO) dyes as a photostable and bright organic dye emitting in the near-infrared region for long-term dynamic bioimaging. They observed the structure of mitochondrial cristae and mitochondria fission, fusion, and apoptosis with a high temporal resolution. Under two-photon illumination, SiRMO-2 showed also enhanced two-photon brightness and stability.
Yang et al. developed an enhanced squaraine variant dye (MitoESq-635) to study the dynamic structures of mitochondrial cristae in live cells with a superresolution technique. The low saturation intensity and high photostability of MitoESq-635 make it ideal for long-term, high-resolution (stimulated emission depletion) STED nanoscopy. They performed time-lapse imaging of the mitochondrial inner membrane over 50 min (3.9 s per frame, with 71.5 s dark recovery) in living HeLa cells with a resolution of 35.2 nm. The forms of the cristae during mitochondrial fusion and fission can be clearly observed.
Liu et al. 5 developed a photostable fluorescent dye, PKMO, which drastically reduced the photobleaching and phototoxicity effects compared to other fluorescent dyes. In their data on phototoxicity, the mitochondria demonstrated visible swelling and experienced a drop in mitochondrial membrane potential.
[image: ]
[bookmark: _Ref157500786][bookmark: _Ref139897144]Supplement Table 4. Literature finding photobleaching and phototoxicity using super-resolution microscopy.

[image: ]
[bookmark: _Ref158114362]Supplement Table 5. Recent research and commercial structure dyes for super-resolution microscopy.
Excitation and Emission of NAO and MTG 
Supplement 4 and Supplement 5 show the excitation and emission of the 10-N-nonyl acridine orange (NAO) dye and Mitotracker Green (MTG) dye. 
[image: ]
Supplement 4. Excitation and emission range for NAO dye. (https://europepmc.org/article/pmc/2585370)
[image: ]
Supplement 5. Excitation and emission range for MTG dye. (https://www.lumiprobe.com/p/mitotracker-green-fm)

[image: ]
[bookmark: _Ref158106590]Supplement 6. Mitochondria segmentation and structure analysis. The binarization mask is used for single mitochondria analysis. The statistical analysis shows the change of circularity of mitochondria in cells through the time-lapse experiment. The mitochondria in the HeLa cell were stained with 100 nM MTG (Intensity: 0.5 %; Pixel time: 3.54 µs; Time frame: 1 s).
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image5.emf
Record for time-lapse imaging with NAO+TMREdye

Date Cell used Lables  Staining condition Laser settings  Objective Detection Pixel time Pixel size Fov Mitochondria swelling? Rapid lost of .
(Passage #) [nm] [us] [nm] [um] membrane potential?
. ine 0, -
100121(001%003) Hela (pg) ' VIRE 10nM; 15 min; DMEM Aex561nm (0.3%) oo 561700 ¢ o) 4 398x398 Y Y
NAO 100 nM; 15 min; DMEM Aex488nm (0.3%) 488-560
. in* 0 .
100521(003,009) Hela (p10) MIRE 10nM;15min; DMEM Aex561nm (0.1%) oo 561-700 ), 4, 43 362x362 Y Y
NAO 100 nM; 15 min; DMEM Aex488nm (0.1%) 488-560
. ine 0, -
100921(009~011) Hela (p10) IRE 10nM; 15 min; DMEM Aex561nm (0.2%) oo 561700 5 oo 43 12.68x12.68 Y Y
NAO 100 nM; 15 min; DMEM Aex488nm (0.1%) 488-560
101121(007-009) Hela (P11) on 10NM 15 min DVIEM AexS6lnm (02%) o, - 361700, o4 42 16.90x16.90 Y Y
( ) Hela(P11) a0 100 nM; 15 min; DMEM Aexa88nm (0.2%) X 488560 : -2OX20.
101321(004 Hela (P11 TMRE 10 nM; 15 min; DMEM  Aex561nm (0.3%) 63 561-700 17.79 43 10.14x10.14 v v
(004) ela(P11)  \AQ 100 nM; 15 min; DMEM Aex488nm (1.0%) X 488-560 : XL
. in: 0 -
101721(038)  Hela (p13) 'MRE 10nM;15min;DMEM Aex561nm (0.1%) oo 561-700 o 43 10.14x10.14 Y Y
NAO 100 nM; 15 min; DMEM Aex488nm (0.05%) 488-560
120821(012~014) Hela (P11) T’\':’A";E 110%”“"\; 1155m|p,- %""'\AEE'\:A Aex561nm (0.3%)  63x 561700  3.76 49  897x8.97 N N
nM; 15 min;
120921(003004) Heta (p12) [ OIS M DVEM exseinm (05%)  63x  S61700 208 49 2535x25.35 N N
122121 Hela (P14) T’\':’A";E 110%”“"\; 1155m|'n,' %""'\AEE'\:A Aex561nm (0.3%)  63x 561700  3.76 49  897x8.97 N N
nM; 15 min;
. in: 0 -
021222(013~015) Hela (ps) MRE 10nM;15min;DMEM Aex361nm (0.5%) ¢ 561-700 o0 43 16.90x16.90 N Y
NAO 100 nM; 15 min; DMEM Aex488nm (0.3%) 488-560
050422(004)  Hela (p10) MRE 10nM;15min; DMEM Aex561nm (0.5%) oo 561700, o 42 4.06x4.06 N Y
NAO 100 nM; 15 min; DMEM Aex488nm (0.5%) 488-560
050422(006)  Hela(p10) |A%F 0NN O MINOVEN Aexseinm (0.5%) 63 561700 165 43 3939 N N
050422(206) l6(pg) TMRE 100M;15min;DMEM AexS6lnm (0.5%) ¢ 561700 4 4.06xd.06 N v
NAO 100 nM; 15 min; DMEM Aex488nm (2.0%) 488-560
0504220211 lo(pg  TMRE 10nM;15min; DMEM Aexs6lnm (0.5%) 561700 | B 40606 v v
(211) (P8)  NAO 100 nM; 15 min; DMEM Aex488nm (2.0%) X 488560 : HOXE
030823(104-106) HeLa (g TMRE 10nM; 15 min; DMEM Aexs6lnm (LO%) 561700 5 77000801 \ v
( ) Hela(P8)  \\0 100 nM; 15 min; DMEM Aex488nm (1.0%) X 488560 : DIXTS.
. in 0, =
031723(108~110) Hela (pg) ' MRE 10nM;15min; DMEM Aex561nm (L0%) oo 561700 4 43 15.88x15.88 N Y
NAO 100 nM; 15 min; DMEM Aex488nm (1.0%) 488-560
. in 0, =
040523(108~110) Hela (pg) ' MRE 10nM;15min; DMEM Aex561nm (L0%) oo 561700 o 43 15.88x15.88 N Y
NAO 100 nM; 15 min; DMEM Aex488nm (1.0%) 488-560
. ine 0, -
041123(310~312) HEK293 (p10) "MRE 10nM; 15 min; DMEM ~Aex561nm (0.3%) ¢ 561-700 oo 43 21.09x21.09 Y Y
NAO 100 nM; 15 min; DMEM Aex488nm (0.3%) 488-560










Record for time-lapse imaging with NAO+TMREdye

Rapid lost of 

membrane potential?

Mitochondria swelling?

FOV 

[um]

Pixel size 

[nm]

Pixel time

[us]

Detection 

[nm]

Objective Laser settings Staining condition Lables

Cell used 

(Passage #)

Date

Y Y 398x398 42 5.31

561-700

488-560

63x

λex561nm (0.3%)

λex488nm (0.3%)

10 nM; 15 min; DMEM

100 nM; 15 min; DMEM

TMRE

NAO

HeLa (P9) 100121(001~003)

Y Y 362x362 43 10.94

561-700

488-560

63x

λex561nm (0.1%)

λex488nm (0.1%)

10 nM; 15 min; DMEM

100 nM; 15 min; DMEM

TMRE

NAO

HeLa (P10) 100521(003,009)

Y Y 12.68x12.68 43 3.55

561-700

488-560

63x

λex561nm (0.2%)

λex488nm (0.1%)

10 nM; 15 min; DMEM

100 nM; 15 min; DMEM

TMRE

NAO

HeLa (P10) 100921(009~011)

Y Y 16.90x16.90 42 1.33

561-700

488-560

63x

λex561nm (0.2%)

λex488nm (0.2%)

10 nM; 15 min; DMEM

100 nM; 15 min; DMEM

TMRE

NAO

HeLa (P11) 101121(007~009)

Y Y 10.14x10.14 43 17.79

561-700

488-560

63x

λex561nm (0.3%)

λex488nm (1.0%)

10 nM; 15 min; DMEM

100 nM; 15 min; DMEM

TMRE

NAO

HeLa (P11) 101321(004)

Y Y 10.14x10.14 43 4.45

561-700

488-560

63x

λex561nm (0.1%)

λex488nm (0.05%)

10 nM; 15 min; DMEM

100 nM; 15 min; DMEM

TMRE

NAO

HeLa (P13) 101721(038)

N N 8.97x8.97 49 3.76 561-700 63x λex561nm (0.3%)

10 nM; 15 min; DMEM

100 nM; 15 min; DMEM

TMRE

NAO

HeLa (P11) 120821(012~014)

N N 25.35x25.35 49 2.04 561-700 63x λex561nm (0.5%)

10 nM; 15 min; DMEM

100 nM; 15 min; DMEM

TMRE

NAO

HeLa (P12) 120921(003 004)

N N 8.97x8.97 49 3.76 561-700 63x λex561nm (0.3%)

10 nM; 15 min; DMEM

100 nM; 15 min; DMEM

TMRE

NAO

HeLa (P14) 122121

Y N 16.90x16.90 43 0.85

561-700

488-560

63x

λex561nm (0.5%)

λex488nm (0.3%)

10 nM; 15 min; DMEM

100 nM; 15 min; DMEM

TMRE

NAO

HeLa (P5) 021222(013~015)

Y N 4.06x4.06 42 1.43

561-700

488-560

63x

λex561nm (0.5%)

λex488nm (0.5%)

10 nM; 15 min; DMEM

100 nM; 15 min; DMEM

TMRE

NAO

HeLa (P10) 050422(004)

N N 3.9x3.9 49 1.65 561-700 63x λex561nm (0.5%)

10 nM; 15 min; DMEM

100 nM; 15 min; DMEM

TMRE

NAO

HeLa (P10) 050422(006)

Y N 4.06x4.06 42 1.79

561-700

488-560

63x

λex561nm (0.5%)

λex488nm (2.0%)

10 nM; 15 min; DMEM

100 nM; 15 min; DMEM

TMRE

NAO

L6 (P8) 050422(206)

Y Y 4.06x4.06 42 1.79

561-700

488-560

63x

λex561nm (0.5%)

λex488nm (2.0%)

10 nM; 15 min; DMEM

100 nM; 15 min; DMEM

TMRE

NAO

L6 (P8) 050422(211)

Y N 77.01x78.01 43 1.15

561-700

488-560

63x

λex561nm (1.0%)

λex488nm (1.0%)

10 nM; 15 min; DMEM

100 nM; 15 min; DMEM

TMRE

NAO

HeLa (P8) 030823(104~106)

Y N 15.88x15.88 43 0.98

561-700

488-560

63x

λex561nm (1.0%)

λex488nm (1.0%)

10 nM; 15 min; DMEM

100 nM; 15 min; DMEM

TMRE

NAO

HeLa (P8) 031723(108~110)

Y N 15.88x15.88 43 0.98

561-700

488-560

63x

λex561nm (1.0%)

λex488nm (1.0%)

10 nM; 15 min; DMEM

100 nM; 15 min; DMEM

TMRE

NAO

HeLa (P8) 040523(108~110)

Y Y 21.09x21.09 43 0.88

561-700

488-560

63x

λex561nm (0.3%)

λex488nm (0.3%)

10 nM; 15 min; DMEM

100 nM; 15 min; DMEM

TMRE

NAO

HEK293 (P10) 041123(310~312)


image6.emf
Record for time-lapse imaging with MTG+TMRE dye excited by 488 nm and 561 nm illuminations

Date (FS:sl!s:gSs(:#) Lables  Staining condition Laser settings Objective De[t:rcT:]ion Pix?&;;me Pi)EEIrT?]ize [Z?nv] Mitochondria swelling? memiizi:elgzttgztial?
121021001 Hela (P11) T,\'JI/'TZE 110%":,('/;;1155??&%%59& iziigém}gé:ﬁ; 63x ig;:;gg 3.54 43 25.35x25.35 N N
121021004 Hela (P11) T,\'X'TZE 110%nn“:/i;1155Tr:?ri;%“:/lEE'\|<lﬂ ;:iig;:m%g;; 63x igsls:;gg 3.54 43 25.35%25.35 N N
121321009 Hela (P12) T,\'X'T'ZE 110%"n“$;1155“;l?rj;%“&EE'\,('/| ;322;22[8:12; 63x igzls:;gg 3.55 43 11.66x11.66 N N
121721018 Hela (P8) T,\'X'TRGE 110%"n'\,<'/i,_1155ﬁ:2j;%'\:ﬂEE“& ;‘\Ziig;m Eg:i;‘j 63x 22;:;28 3.55 43 11.66x11.66 N N
051022(009) Hela (PL1) | RE o 4 ;Ziig;mﬁ:g:ﬁ; 63x pRoagh 263 a1 4.34x4.34 N N










Record for time-lapse imaging with MTG+TMREdyeexcitedby488nmand561nmilluminations

Rapid lost of 

membrane potential?

Mitochondria swelling?

FOV 

[um]

Pixel size

[nm]

Pixel time 

[us]

Detection 

[nm]

Objective Laser settings Staining condition Lables

Cell used 

(Passage #)

Date

N N 25.35x25.35 43 3.54

561-700

488-560

63x

λex561nm (0.5%)

λex488nm (0.5%)

10 nM; 15 min; DMEM

100 nM; 15 min; DMEM

TMRE

MTG

HeLa (P11) 121021001

N N 25.35x25.35 43 3.54

561-700

488-560

63x

λex561nm (0.5%)

λex488nm (1.0%)

10 nM; 15 min; DMEM

100 nM; 15 min; DMEM

TMRE

MTG

HeLa (P11) 121021004

N N 11.66x11.66 43 3.55

561-700

488-560

63x

λex561nm (0.1%)

λex488nm (0.1%)

10 nM; 15 min; DMEM

100 nM; 15 min; DMEM

TMRE

MTG

HeLa (P12) 121321009

N N 11.66x11.66 43 3.55

561-700

488-560

63x

λex561nm (0.5%)

λex488nm (0.1%)

10 nM; 15 min; DMEM

100 nM; 15 min; DMEM

TMRE

MTG

HeLa (P8) 121721018

N N 4.34x4.34 41 2.63

561-700

488-560

63x

λex561nm (1.0%)

λex488nm (1.0%)

10 nM; 15 min; DMEM

100 nM; 15 min; DMEM

TMRE

MTG

HeLa (P11) 051022(009)


image7.emf
Record for 24-hours incubation with NAO+TMRE dye

Date (F?:s”s:gszi) Lables Staining condition Laser settings Objective De[t:;t]ion PileIJ:;me Pi)EEImS;ZG [ZC;V] Mistv(\)/SI]I?nngd?ria memi)arzir:jelzzct;):\tial?
042523(004) HEK293 (P13) T,\'I\AAZE 11000nn'\,<'/i;1155?:m;%'\:f£“& ;‘\Eiig;m 88:2; 63x Zgéggg 115 74 245.73x245.73 N N
042523(013) HEK293 (P13) T,\'m';E 11000"n'\,<'/i;1155"r:inn‘;%'\:ﬂEE'\:ﬂ ;‘:zzg;:m gg:;:; 63x ig;gg 1.15 43 78.01x78.01 N N
042523(040) HEK293 (P13) 'VMIRE 10nM;15min; DMEM Aex561nm (1.0%) oo 561-700 ) o 43 48.19x48.19 N N

NAO 100 nM; 15 min; DMEM Aex488nm (1.0%) 488-560










Record for 24-hoursincubationwith NAO+TMREdye

Rapid lost of 

membrane potential?

Mitochondria 

swelling?

FOV 

[um]

Pixel size 

[nm]

Pixel time 

[us]
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Chloromethyl-X-rosamine (MitoTracker Red) photosensitises 

mitochondria and induces apoptosis in intact human cells.

Minamikawa. 1999

Confocal, 

light-sheet

Photobleach Phototoxicity in live fluorescence microscopy, and how to avoid it.  Jaroslav. 2017

Airyscan Phototoxic

Individual cristae within the same mitochondrion display different 

membrane potentials and are functionally independent. 

Wolf. 2019

X STED Phototoxic

A photostable fluorescent marker for the superresolution live 

imaging of the dynamic structure of the mitochondrial cristae.

Wang. 2019

STED Photobleach Light Microscopy of Mitochondria at the Nanoscale. Jakobs.  2020

X Hessian-SIM Phototoxic

Cyclooctatetraene-conjugated cyanine mitochondrial probes 

minimize phototoxicity in fluorescence and nanoscopic imaging.

Yang. 2020

Airyscan, 

STED

Photobleach

Improving Brightness and Stability of Si-Rhodamine for Super-

Resolution Imaging of Mitochondria in Living Cells.

Song. 2020

STED

Photobleach 

Phototoxic

Mitochondrial dynamics quantitatively revealed by STED nanoscopy 

with an enhanced squaraine variant probe

Yang. 2020

X STED Phototoxic

Multi-color live-cell STED nanoscopy of mitochondria with a gentle 

inner membrane stain.

Liu. 2022
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