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PLEASE READ THE INSTRUCTIONS IN THE GRAY BOXES CAREFULLY AND USE TRACK CHANGES WHILE MAKING ANY EDITS TO THE DOCUMENT. 
This document has several sections on separate pages, so take care to view each page.


Author Questionnaire:
Authors, please fill out the unanswered questions below.  

1. Microscopy: Does your protocol require JoVE to film through your microscope? N

2. Does your protocol demonstrate software usage? Y
If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps. Please upload all screen captured files to your project page by your script return deadline.

3. Which steps from the protocol section below are the most visually important? Please list 4-6 individual steps using the step numbers listed in this document. This information is important for informing the Videographer how to film these steps. (Do not include steps that will be screen captured or represented by lab media. Do not list entire sections.)
2.2, 2.3, 3.9, 3.10
Authors, please answer this question with the steps listed here in the Protocol section below for use by the videographer.

4. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.) 2.2
Authors, please answer this question with the steps listed here in the Protocol section below for use by the videographer.

5. Will the filming need to take place in multiple locations (greater than walking distance)? (Y/N)
If yes, how far apart are the locations? 
NO


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements (Said by you on camera): All interview statements may be edited for length and clarity.

· The total introduction length (i.e., Required and Optional Interview Statements) cannot exceed 150 words. 
· Restrict the length of each statement to no more than 30 words.
· Please answer the questions below in full sentences to highlight the significance of your protocol. You will be expected to memorize and deliver these sentences as spoken interview statements during filming. 
· Indicate the full name of each author who will give each statement. 
· Each author may give two Introduction statements maximum (i.e., two Required, two Optional, or one Required + one Optional).

Why is your protocol significant? OR What key questions can this method help answer? 

1.1. Author Name:Sergiy Avilov The protocol permits to specifically label mitochondrial nucleoids in live cells and quantitatively study their motions at high resolution. ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera).

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera


What is the main advantage of this technique?

1.2. Visnja Jevtic Author Name: Our labelling requires only incubation with the fluorescent dye. Overexpression of a fluorescent protein is not needed, which permits to avoid related limitations and artifacts, and to apply our protocol to non-transfectable cells___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera





OPTIONAL Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

· The following OPTIONAL questions may be answered to provide additional introductory information about your protocol. 
· The length of each OPTIONAL statement is restricted to no more than 30 words and contributes to the total introduction length, which cannot exceed 150 words. 
· Indicate the full name of each author who will give each OPTIONAL statement. 
· Each author may give two Introduction statements maximum (i.e., two Required, two Optional, or one Required + one Optional).

Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?

1.3. Author Name: ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera).

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Are there any specific areas of research that this method could provide insight into? 
Can this method be applied to any other systems?

1.4. Author Name: ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

How would you expect an individual who has never performed this technique to struggle? 
Do you have any advice to offer to somebody who is trying this technique for the first time?

1.5. Sergiy Avilov Author Name: _To achieve preferential staining of the nucleoids, one should use SYBR Gold, and nothing else, under conditions which we have optimized. Otherwise, total cellular DNA may be stained.__________ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)

1.5.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera


Why is visual demonstration of this method critical?

1.6. Author Name: ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)

1.6.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Introduction of Demonstrator (Said by you on camera):

· Please use this statement ONLY if any of the individuals who will be demonstrating the procedure on camera have not given a required or optional Introduction interview statement already.
· Include the full name(s) of the person(s) demonstrating the experiment followed by their title (e.g., technician, post doc, grad student, clinician, etc.) 
· Also indicate the full name of the author who will introduce the demonstrator(s). 

1.7. Petra Kindle Author Name: Demonstrating the procedure will be Ms. Visnja Jevtic_________ (name of the person or persons), a _________ (technician, at Imaging Facility, post doc, grad student) and Sergiy Avilov, the manager. We all work at from my laboratorythe Imaging Facility. (Add additional mention of demonstrators as necessary).  

1.7.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
1.7.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera


Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.8. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) or equivalent body at (insert Institutional Name).
	OR
Procedures involving human subjects have been approved by the Institutional Review Board (IRB) or equivalent body at (insert Institutional Name).


Section - Protocol
· Read through the entire protocol carefully to understand what you will need on the filming day and prepare accordingly. 
· The two-digit numbers (e.g. 2.1., 2.2.) represent the “steps” of you protocol and will be read by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the “shots” that our videographer will capture at your lab. 
· To ensure that your protocol can be filmed in a single work day, the protocol is restricted to 30 steps and/or 60 shots.
· It is critical for a smooth and organized shoot that all materials and work spaces are prepared and labeled (if applicable) in advance.   
· Any specimens/samples that require long or overnight incubation steps should be prepared in advance. (i.e. day 0 sample preparation will be filmed on the day of the shoot; day 1 samples should be prepared the day before the shoot so their processing can be filmed on the day of the shoot/after their overnight culture/treatment/etc.) 
· Each section must contain a minimum of 3 steps (~6 shots), so short sections may be combined.
2. Live Cell Labeling
2.1. One day before the labeling procedure, culture 45 x 1054 HeLa A549 (A-five-four-nine) human lung carcinoma cells in 2 50 microilliliters of medium in a 35-mm Petri dish per well onto an 8 well  Multi-well Cchambered slides, can be used, but volumes should be adjusted proportionally the volume of the well [1-TXT].
2.1.1. WIDE: Talent adding cells to well(s) TEXT: See text for all medium and solution preparation details	Comment by Bridget Colvin: Authors: We leave all solution preparation details for the text only portion of the paper unless there is a step that needs to be visualized.
2.2. The next morning, wash the cells in the Petri dish with Authors: what volume? 2 milliliters of PBS per well [1] followed by the addition of 125 millicroliters of phenol red-free culture medium [2] and 125 millilitercroliters of the appropriate 2x labeling solution to each well [3-TXT].
2.2.1. Well(s) being washed, with PBS container visible in frame
2.2.2. Talent adding medium to well(s), with medium container visible in frame
2.2.3. Dye being added to well(s), with dye dilutions visible in frame TEXT: i.e., 1:500, 1:1000, or 1:2000 5000 SYBR Green Gold or picoGreen
2.3. After 30 minutes at 37 degrees Celsius under 5% carbon dioxide [1] carefully aspirate the dye-containing supernatant from each well [2] and wash the cells with 2 milliliters of Authors: what volume? PBS per well [3].
2.3.1. Talent placing slide into incubator
2.3.2. Supernatant being aspirated
2.3.3. Well(s) being washed, with PBS container visible in frame
2.4. Then feed the cells with fresh phenol red-free cell culture medium [1] and return the cells to the cell culture incubator protected from light until live imaging [2].
2.4.1. Medium being added to well(s), with medium container visible in frame
2.4.2. Talent placing plate into incubator
3. Superresolution -Structured Illumination Microscopy (SR-SIM) Image Acquisition
3.1. For live cell imaging, at least an hour before the imaging session, place a stage-top incubator onto the superresolution-structured illumination microscope stage [1] and set the temperature to 37 degrees Celsius and the carbon dioxide concentration to 5% [2].
3.1.1. WIDE: Talent placing incubator onto stage
3.1.2. Talent setting temperature and/or gas
3.2. Switch on all of the components of the microscope, including the lasers [1] and select a high magnification, high numerical aperture immersion objective as recommended for superresolution- structured illumination microscopy by the microscope manufacturer [2].
3.2.1. Talent switching on components
3.2.2. Talent selecting objective
3.3. When the lasers have warmed up, install the 35-mm slide Petri dish onto the microscope stage [1] and use the oculars to locate an area of interest with cells attached to the bottom of the slide chamberdish [2].
3.3.1. Slide Petri dish being placed onto stage
3.3.2. Talent at microscope, locating area of interest
3.4. Useing a back-tinned high-end electron multiplying charge-coupled device camera, superresolution-structured illumination microscopy images [1] and set a high electron multiplying gain as recommended for the camera in the image acquisition software [2].
3.4.1. Talent acquiring image, with monitor visible in frame
3.4.2. SCREEN: To be provided by Authors: EM gain being set
3.5. Before acquiring a time lapse series for nucleoid tracking, acquire a two-color superresolution-structured illumination microscopy image of the same field of view in one channel for mitochondrial staining [1] and another one for SYBR (cyber) Green Gold [2].
3.5.1. SCREEN: To be provided by Authors: Image being captured in mitochondrial staining channel
3.5.2. SCREEN: To be provided by Authors: Image being captured in SG staining channel
3.6. Set the mitochondrial image color channel to the appropriate excitation and emission for the mitochondrial stain used [1] and set the appropriate excitation and bandpass emission filter for the SYBR Green Gold dye [2].
3.6.1. SCREEN: To be provided by Authors: Mitochondrial staining channel excitation and emission being set
3.6.2. SCREEN: To be provided by Authors: SG staining channel excitation and emission being set
3.7. Set the lowest laser power possible for both 488-nanometer and far red stain lineschannels [1].
3.7.1. SCREEN: To be provided by Authors: Laser power being set
3.8. If the microscope acquires channels only sequentially, switch off the far-red stain detection channel [1].
3.8.1. SCREEN: To be provided by Authors: Far-red channel being switched off
3.9. Untick the Z-stack box in the software to switch off the Z-stack acquisition to set the acquisition of a single focal plane [1] and set the shortest possible camera exposure time [2].
3.9.1. SCREEN: To be provided by Authors: Z-stack being unticked
3.9.2. SCREEN: To be provided by Authors: Camera exposure time being set
3.10. Set three rotations of the grid [1] and acquire two-dimensional images of the labeled cells at several laser power values and several exposure times to optimize laser the power and camera exposure time [2].
3.10.1. SCREEN: To be provided by Authors: Rotations being set
3.10.2. SCREEN: To be provided by Authors: Image(s) being acquired
3.11. Select the laser power and camera exposure times that yield structured illumination microscopy images with bright spots in the mitochondria with little or no artifacts [1] and start the acquisition of the time lapse series using the optimized settings [2].
3.11.1. SCREEN: To be provided by Authors: Lase power and camera exposure time(s) being set
3.11.2. SCREEN: To be provided by Authors: Acquisition being started
4. Data Analysis
4.1. For analysis of the time lapse images, open the converted structured illumination microscopy images in an appropriate image analysis software program that has a spot tracking module a license for the Lineage or Track module [1] and click Add New Spots to start up the Spots creation wizard [2].
4.1.1. WIDE: Talent at computer, opening software, with monitor visible in frame
4.1.2. SCREEN: screenfile1
4.2. Under the Create tab, click Track Spots over time and proceed to the second step of the wizard [1].
4.2.1. SCREEN: screenfile2
4.3. Set the Estimated XY Diameter to 0.1-0.15 micrometers, click Background Subtraction, and proceed to the third step [1].
4.3.1. SCREEN: screenfile3
4.4. Drag the vertical line in the histogram to adjust the threshold of the Quality filter until the majority of the nucleoids are detected as “spots” and the artifacts are not detected within each frame [1].
4.4.1. SCREEN: screenfile4 Video Editor: please emphasize yellow vertical line in bottom left histogram
4.5. Proceed to the fourth and then to the fifth step of the wizard and select the Autoregressive Motion algorithm. Set the Max Distance to 0.5 micrometers and the Max Gap Size to 0 [1]. 
4.5.1. SCREEN: screenfile5
4.6. When the fine-tuned parameters allow the software to detect all of the spots and build tracks correctly, click the green arrow navigation button to confirm creation of the tracks [1] and click the Statistics icon to extract the track statistics [2].
4.6.1. SCREEN: To be provided by Authors: Spots being detected
4.6.2. SCREEN: screenfile7
4.7. Then select the necessary statistics parameters [1] and click the Floppy Drive icon to export the values as .csv files for quantification and visualization [2].
4.7.1. SCREEN: To be provided by Authors: Parameters being selected
4.7.2. SCREEN: To be provided by Authors: Icon being clicked

OPTIONAL – Critical Step Statement:
· An OPTIONAL brief statement may be submitted for further elaboration of the best way to perform the required technique for the single most critical step of this procedure. 
· If there is no single critical step, then there is no need to fill out this statement.
· This will be an interview style shot interjected after the relevant step within the Protocol section of the video. 
· This statement is limited to 30 words or less. 
· Please indicate the full name of the Author who will give this statement and the step of the protocol to which the statement pertains using the step numbers from the Protocol section (above).
Fill in the details below based on the instructions above for the “Critical Step Statement”
Author name, Step            :           (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


Section – Results
The Results section is restricted to 200 words of narrative. Please read through the results as presented to make sure that it accurately represents your findings. If you would like to highlight other data, please revise this section accordingly, keeping in mind the word count restriction. Please note that we cannot include narrative without an accompanying visual. 

5. Results: Representative Live Cell Labeling and Mitochondrial Nucleoid Tracking

5.1. Labeling with high concentrations of SYBER (cyber) Gold and PicoGreen [1] resulting in staining of the nuclei аnd punctаtе stаining within thе cytoplаsm [2].

5.1.1. LAB MEDIA: Figure 1 1:1000 and 1:2000 images 
5.1.2. LAB MEDIA: Figure 1 1:1000 and 1:2000 images Video Editor: please emphasize bottom right zoom in images for each dye

5.2. At lower dilutionsconcentrations, faint SYBR Gold signal appears within the nuclеi and a pаttеrn of bright spots is observed within the cytoplasm [2].

5.2.1. LAB MEDIA: Figure 1 1:10000 images Video Editor: please emphasize green signal in SYBR Gold zoom in image

5.3. PicoGreen labeling at low concentrations yields mostly nuclear staining [1].

5.3.1. LAB MEDIA: Figure 1 1:10000 images Video Editor: please emphasize green signal in picoGreen zoom in image

5.4. Simultaneous staining with low dilutions concentrations of SYBR Gold and far red mitochondrial dye reveals that nearly all of the SYBR Gold staining occurs within the mitochondria [1], while labeling at high dilutions concentrations results in significant staining of the nuclei and cytoplasm [2].

5.4.1. LAB MEDIA: Figure 2 1:10000 and 1:5000 images Video Editor: please emphasize signal in Merge images
5.4.2. LAB MEDIA: Figure 2 1:1000 and 1:500 images Video Editor: please emphasize signal in Merge images

5.5. Time lapse imaging reveals that after 45 minutes, the nucleoid staining is close to saturation [1].

5.5.1. LAB MEDIA: Figures 3A and 3C Video Editor: please emphasize bottom right image

5.6. Fixаtion causes a slight redistribution of the dye to the nucleus [1], while pеrmеаbilizаtion of the fixed cells eliminates the dottеd mitochondrial staining pаttеrn of the mitochondriа and enhances the nuclear stаining [2].

5.6.1. LAB MEDIA: Figures 4A and 4B Video Editor: please emphasize green signal in bottom Merge image
5.6.2. LAB MEDIA: Figure 4C Video Editor: please emphasize green signal in Merge images

5.7. If SYBR Green Gold is аddеd to the cеlls аftеr fixаtion аnd pеrmеаbilizаtion, then the dye is distributed uniformly across the cytoplasm and nucleus, so specificity of staining is lost [1].

5.7.1. LAB MEDIA: Figure 4D Video Editor: please emphasize green signal in Merge image

5.8. Live cell 3D imaging by super-resolution structured illumination microscope, reveals the mitochondrial nucleoids as bright spots within the mitochondria [1].

5.8.1. LAB MEDIA: Figure 5A Video Editor: please emphasize green signal

5.9. Tracking the positions of the nucleoids at a resolution beyond the diffraction limit demonstrates that the majority of nucleoids exhibit short-distance random motions that are probably confined to the mitochondrial network [1].

5.9.1. LAB MEDIA: Movie 1 Video Editor: please speed up


Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

· Below are questions for statements that can be used to further emphasize the significance of your protocol. At least one statement is required.
· Each statement is limited to 30 words.
· Answer the questions in full sentences, as you will be expected to memorize and deliver the sentences as spoken interview statements during filming. 
· Indicate the full name of the author who will give each Conclusion Interview statement. 
· Each author may give two Conclusion statements maximum.
What is most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section this advice correlates to.
6.1. Author NameVisnja Jevtic: first, _to achieve specific staining of nucleoids, SYBR Gold dye should be used the conditions which we have optimized; second, the protocol is not compatible with fixation of the sample......................___ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera) (Step: _2.2_)
6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
6.2. Author Name: Sergiy Avilov. A wide range of live cell imaging-based assays can be used, to study morphology dynamics and activity of molecules and organelles in living cells____ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?

6.3. Author Name:Sergiy Avilov ____ Our study illustrates advantages of “re-targeting” of known fluorescent dyes for cell-based techniques. It will inspire exploration of data on labels to apply them in cellular studies (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
6.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
Are any of the reagents or instruments hazardous? If so, please use this interview statement to remind viewers of what precautions they should take. If no materials are hazardous, leave this statement blank.
6.4. Author Name: ___(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
6.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Thank you for following the instructions and addressing our questions. We will incorporate your answers/suggestions and send you the finalized script before your shoot. You will also receive detailed shoot preparation instructions in the email accompanying the finalized script.
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