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Author Questionnaire

1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  Enter Yes or No.  
If Yes, can you record movies/images using your own microscope camera?
Enter Yes or No.  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit. 
If your microscope does not have a camera port, the scope kit will be attached to one of the eyepieces and you will have to perform the procedure using one eye.
Enter make and model of microscope.
If a dissection or stereo microscope is required for your protocol, please list all shots from the script that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).
Click here to list microscope shots, using the shot numbers from the protocol section of the video script.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Enter Yes or No.
If Yes, we will need you to record using screen recording software.
We recommend using the screen capture program OBS. JoVE’s tutorial for using OBS Studio is provided at this link: https://review.jove.com/v/5848/screen-capture-instructions-for-authors?status=a7854k
As these files are necessary for finalizing your script, please upload all screen-captured video files to your project page as soon as possible.

3. Filming location: Will the filming need to take place in multiple locations?   Enter Yes or No.
If Yes, how far apart are the locations? Click to enter distance between locations.


4. Testimonials (optional): Would you be open to filming two short testimonial statements live during your JoVE shoot? These will not appear in your JoVE video but may be used in JoVE’s promotional materials. Enter Yes or No.  
If Yes, please provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author willing to participate.
Enter full author name, Enter author position


To ensure that your script can be filmed in one day, the protocol sections are cumulatively restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)


Current Protocol Length
Number of Steps: 25
Number of Shots: 51 (29 SC) 

Introduction
Videographer: Obtain headshots for all authors available at the filming location. 

Answers to these questions will become interview statements that you will deliver on camera.
· Introduction: Answer the 1st REQUIRED prompt and 1 additional question; Conclusion: Answer any 3 questions. No more than 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· Speak naturally and avoid reading the lines.
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

Authors: Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context.
Answers will be slightly edited in accordance with the journal guidelines

INTRODUCTION:
REQUIRED: Summarize your research focus and the main questions it aims to answer.
1.1. Enter full author name.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Describe the research gap or limitation in existing methods and how this protocol addresses them.
1.2. Enter full author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.
Describe the research contexts or systems in which this protocol can be applied.
1.3. Enter full author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

CONCLUSION:
What does this protocol allow researchers to study or measure?
1. 
1.1. 
1.2. 
1.3. 
1.4. Enter full author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Describe the most important consideration or challenge when performing this protocol.
1.5. Enter full author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Are there any additional methods or analyses that can be performed following this procedure?
1.6. Enter full author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

How can future studies build on this work? Describe the questions or research directions that can be investigated next.
1.7. Enter full author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Videographer: Obtain headshots for all authors available at the filming location.



Protocol  
[bookmark: _Hlk188263998]Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The two-digit steps (e.g., 2.1., 2.2.) with purple font are the narration.  JoVE is responsible for the narration of the protocol and results.
· Red italics are pronunciation guides indicating how the word will be spoken. 	Comment by Poornima  G: Authors: Please check all the pronunciation guides written in red italics below and post a comment at the respective guide if any changes are required
· Filming should take no more than 10 minutes per step. If a step takes more than 10 minutes, prepare the product for that step in advance.
· The three-digit shots (e.g., 2.1.1., 2.2.2.) are the actions that the videographer will capture. 

2. Preparation of DNA Gel Samples
Demonstrator: Click here to enter name of demonstrator(s) 

2.1. To begin, dissolve the DNA sample powder in nuclease-free deionized water to a final concentration of 100 millimolar [1]. Store the stock solution at minus 4 degrees Celsius [2].
2.1.1. WIDE: Talent flicking or inverting the tube with DNA + water.
2.1.2. Talent placing the labeled tube containing the DNA stock solution into storage at minus 4 degrees Celsius.

2.2. Prepare 5 microliter aliquots of the DNA stock solution to minimize repeated freeze–thaw cycles [1]. If using frozen aliquots, thaw them at room temperature for 5 to 15 minutes, depending on the volume [2].
2.2.1. Talent pipetting 5 microliters of the DNA stock solution into separate microcentrifuge tubes to create aliquots.
2.2.2. Talent placing frozen aliquots on the bench at room temperature to thaw.

2.3. Now, using a laboratory wipe, gently clean a glass slide [1]. Pipette 5 microliters of the 100 millimolar DNA solution onto the freshly cleaned glass slide [2] and let the sample dry for 1 to 3 hours to form a DNA gel [3].
2.3.1. Talent wiping the surface of a glass slide with a laboratory wipe.
2.3.2. Talent pipetting 5 microliters of the DNA solution onto the center of the glass slide.
2.3.3. Shot of the slide being placed aside for drying.

2.4. In a fume hood, prepare either beta-mercaptoethanol buffer or DABCO (dab-ko) buffer to support stochastic photo-switching of DNA molecules [1]. Pipette 5 microliters of the imaging buffer onto the DNA gel [2] and place a coverslip on top [3]. If bubbles are present inside the covered sample, use a tweezer to remove them [4].
2.4.1. Talent mixing the buffer in a container under the fume hood.
2.4.2. Talent pipetting 5 microliters of imaging buffer onto the DNA gel on the glass slide.
2.4.3. Talent placing a coverslip onto the sample.
2.4.4. Talent using a tweezer to remove bubbles from beneath the coverslip.


3. Calibration of the sSMLM System and Data Acquisition 
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Prepare a fabricated nanohole array with a hole diameter of 100 nanometers and a spacing of 4 micrometers arranged in 8 rows by 5 columns for calibration of the sSMLM system [1-TXT]. 
3.1.1. Talent gathering the tools to fabricate the array. TXT: sSMLM: Spectroscopic Single-Molecule Localization Microscopy

3.2. Set direct current sputtering settings to 75 watts with 20 standard cubic centimeters per minute argon flow at 3 milli-torr [1] to deposit a 150-nanometer thick aluminum film onto a 22-by-22-millimeter borosilicate glass coverslip [1].
3.2.1. Talent adjusting the settings of the device.
3.2.2. Talent loading a 22 by 22 millimeter borosilicate glass coverslip into the direct current sputtering system.

3.3. Pattern a 5 by 8 nanohole array into the aluminum layer using focused ion beam milling operated at an acceleration voltage of 30 kilovolts [1].
3.3.1. View of the focused ion beam milling interface as the 5 by 8 nanohole array is patterned into the aluminum layer.

3.4. Next, turn on the spectroscopic single-molecule localization microscopy system [1]. Insert narrow-bandwidth filters directly in front of the camera [2-TXT] and illuminate the calibration sample using a white light source such as the microscope lamp [3].
3.4.1. Talent switching on the spectroscopic single-molecule localization microscopy system.
3.4.2. Talent placing the specified narrow-bandwidth filters in front of the camera. TXT: Narrow-bandwidth filters: 532 nm, 580 nm, 633 nm, 680 nm, 750 nm
3.4.3. Talent turning on the microscope lamp to illuminate the calibration sample.

3.5. Collect 10 frames with each filter [1]. Set the exposure time to 2000 milliseconds for 750 nanometers [2-TXT].
3.5.1. SCREEN: Camera acquisition window showing collection of 10 frames for each inserted filter.
3.5.2. SCREEN: Exposure time settings adjusted to 2000 milliseconds for 750 nanometers. TXT: Set 200 ms for 532 nm, 580 nm, 633 nm and 680 nm
[bookmark: _Hlk162020732][bookmark: _Hlk203170338][bookmark: _Hlk162020892][bookmark: _Hlk203166143][bookmark: _Hlk203555127]Authors: Please create screen capture videos of the shots labeled as SCREEN, write a screenshot summary, and upload the files to your project page as soon as possible:  https://review.jove.com/account/file-uploader?src=21324733 
Please let me know if your institute’s system does not allow you to install the SCREEN recording software


3.6. Now, load the DNA gel sample onto the microscope stage with the coverslip side facing the objective [1] and open the camera software for data acquisition [2].
3.6.1. Talent placing the DNA gel sample on the microscope stage with the coverslip oriented toward the objective.
3.6.2. SCREEN: Opening the camera software interface for data acquisition.

3.7. Identify the appropriate z position using the automatic focus tracking system [1] and adjust the focus until clear stochastic blinking is visible [2].
3.7.1. SCREEN: Focus control interface showing adjustment of the z position with the automatic focus tracking system.
3.7.2. SCREEN: View of clear stochastic blinking events from the DNA gel sample.

3.8. Ensure that the objective does not touch the coverslip edge to prevent buffer leakage into the immersion oil and interference with tracking [1].
3.8.1. Talent carefully adjusting the objective position to avoid contact with the coverslip edge.

3.9. Acquire 10000 to 30000 frames with an illumination power of 5 kilowatts per square centimeter and an exposure time of 30 milliseconds [1]. Adjust the number of frames, illumination power, and exposure time as needed [2]. After acquisition, allow the software to save the data in nd2 (N-D-2) format by default [3].
3.9.1. SCREEN: Acquisition panel showing recording of 10000 to 30000 frames at 5 kilowatts per square centimeter and 30 milliseconds exposure time.
3.9.2. SCREEN: Adjustment of acquisition parameters including frame number, illumination power, and exposure time.
3.9.3. SCREEN: File save dialog displaying data saved in nd2 format.

3.10. Dispose of the glass slide in an approved sharps waste container such as a broken glass or sharps disposal bin [1]. Discard all remaining buffers into the designated chemical liquid waste container according to institutional safety guidelines [2].
3.10.1. Talent placing the used glass slide into a sharps disposal bin.
3.10.2. Talent pouring remaining buffers into a designated chemical liquid waste container.


4. Analysis of Calibration and Spectroscopy Data 
Demonstrator: Click here to enter name of demonstrator(s) 
4.1. Load the acquired raw image stack of the DNA sample into FIJI (fiji) Windows 64-bit using the Bio-Formats Plugin [1].
4.1.1. SCREEN: Open FIJI Windows 64-bit, select Plugins > Bio-Formats > Bio-Formats Importer, and load the raw image stack of the DNA sample.

4.2. Select Image followed by Stacks, Z Project and choose Min intensity (minimum intensity) as the Projection type to generate the minimum projection of the raw image stack [1]. Select Process and Image Calculator to subtract the minimum projection from the raw image stack [2]. Save the background-subtracted dataset as a TIFF file for spectral analysis [3].
4.2.1. SCREEN: Z Project window showing Projection type: Min intensity applied to the raw image stack.
4.2.2. SCREEN: Image Calculator window subtracting the minimum projection from the raw image stack.
4.2.3. SCREEN: Save dialog saving the processed stack as a TIFF file.

4.3. Next, perform localization identification on the zeroth-order raw image stack using the ThunderSTORM plugin version 1.3 [1]. Set the threshold to 1.2 times the standard deviation Wave.F1, sigma to 1.5, and fit radius to 3 to reconstruct the zeroth-order image and extract emission event coordinates in nanometers [2]. For the cropped zeroth-order raw image stack, select Plugin followed by ThunderSTORM and Run analysis [3].
4.3.1. SCREEN: ThunderSTORM plugin window version 1.3 opened in FIJI.
4.3.2. SCREEN: ThunderSTORM settings panel showing threshold set to 1.2 times standard deviation Wave.F1, sigma set to 1.5, and fit radius set to 3.
4.3.3. SCREEN: Menu selection Plugin > ThunderSTORM > Run analysis on the cropped zeroth-order raw image stack.

4.4. Use FIJI and the open-source software RainbowSTORM with MATLAB version newer than 2020b to process the calibration data and obtain the relation between horizontal and vertical shifts and wavelengths [1].
4.4.1. SCREEN: FIJI and RainbowSTORM interfaces open, showing data input.

4.5. Perform localization identification on the calibration images of the 5 wavelengths using the ThunderSTORM plugin [1]. Set the threshold to 5 times the standard deviation Wave.F1, sigma to 1.5, and fit radius to 3 to reconstruct nanohole localizations on the zeroth order and corresponding spectral localizations on the first order [2].
4.5.1. SCREEN: ThunderSTORM analysis window applied to calibration images.
4.5.2. SCREEN: ThunderSTORM parameter settings showing required values.

4.6. Adjust the threshold within a range of 5 to 10 times the standard deviation Wave.F1 until 80 localizations are obtained for each calibration image [1].
4.6.1. SCREEN: ThunderSTORM parameter panel showing incremental adjustment of the threshold value and resulting localization counts reaching 80/cal image.

4.7. Run RainbowSTORM and click Spectral Calibration and Browse to load the CSV files for each calibration wavelength [1]. Then, click Save Calibration File to store the calibration file [2]. Use customized Python scripts version 3.11.7 to extract the full spectrum data [3].
4.7.1. SCREEN: RainbowSTORM interface with Spectral Calibration > Browse selected and CSV files for the five calibration wavelengths loaded.
4.7.2. SCREEN: RainbowSTORM interface showing Save Calibration File selected to save the calibration file.
4.7.3. SCREEN: Python 3.11.7 environment open with the customized spectrum extraction script loaded.

4.8. Set the correct file paths in the Python script for the background-subtracted image stack in TIFF format from the previous background subtraction step [1]. Set the file path for the localization CSV file produced from the localization analysis step [2] and for the calibration file in MAT format generated from the calibration step [3].
4.8.1. SCREEN: Python script showing the file path variable assigned to the background-subtracted TIFF image stack.
4.8.2. SCREEN: Python script showing the file path variable assigned to the localization CSV file.
4.8.3. SCREEN: Python script showing the file path variable assigned to the calibration MAT file.

4.9. Now, set the horizontal shift to 900 to 950 pixels for the 488-nanometer data acquired with the 3D DWP corresponding to a spectral window of 484 to 588 nanometers to ensure coverage beyond the 500 to 550 nanometer filter range [1].
4.9.1. SCREEN: Python script parameter section showing horizontal shift set to 900 to 950 pixels for 488 nanometer data with the 3D DWP.

4.10. Then, set the horizontal shift to 925 to 984 pixels for the 532-nanometer data acquired with the 3D DWP corresponding to a spectral window of 525 to 750 nanometers to ensure coverage beyond the 590 to 650 nanometer filter range [1].
4.10.1. SCREEN: Python script parameter section showing horizontal shift set to 925 to 984 pixels for 532 nanometer data with the 3D DWP.

4.11. Next, set the vertical shift to 23 pixels for both the 488 nanometer and 532 nanometer data acquired with the 3D DWP based on the spectral calibration curve obtained using RainbowSTORM [1]. Finally, linearize the nonlinear spectrum using a third order polynomial fitting for subsequent comparison and classification analysis [2].
4.11.1. SCREEN: Python script parameter section showing vertical shift set to 23 pixels for both 488 nanometer and 532 nanometer datasets.
4.11.2. SCREEN: Data analysis interface displaying nonlinear spectral data and application of a third order polynomial fit to generate a linearized spectrum.




Results
Please review this section to make sure that it accurately reflects your findings.
· This section will not be recorded by the videographer. It only includes the figures/tables from your manuscript (called LAB MEDIA). 
· Use Track Changes when making edits or revisions. Ensure the voiceover length is below 200 words. Current word count: 85.
· Please note that the video cannot include voiceover without an accompanying visual.

5. Results 	Comment by Poornima  G: Authors: Please check if the narration is correct and if the figures and areas being highlighted match with the narration

5.1. The spectral calibration was performed, enabling measurement of the corresponding horizontal and vertical pixel shifts between the zeroth-order and first-order images [1] and allowed the mapping of a calibration curve between pixel position and wavelength [2]. 
5.1.1. LAB MEDIA: Figure 3A. Video editor: Highlight the labeled “Horizontal shift for 532 nm,” “Horizontal shift for 633 nm,” “Horizontal shift for 750 nm,” and the “Vertical shift” between the zeroth order and first order regions.
5.1.2. LAB MEDIA: Figure 3B. Video editor: Highlight the red curve 

5.2. The nonlinear and converted linear emission spectra of GC alter under 532-nanometer excitation were obtained [1] with the green curve representing the average spectrum [2].
5.2.1. LAB MEDIA: Figure 4A and Figure 4B . Video editor: Show panels A and B 
5.2.2. LAB MEDIA: Figure 4A and Figure 4B . Video editor: Highlight the thick green curve that represents the average spectrum in both panels.

5.3. The nonlinear and converted linear emission spectra of A10-C10 under 488-nanometer excitation were obtained [1], with the blue curve representing the average spectrum [2].
5.3.1. LAB MEDIA: Figure 4C and Figure 4D . 
5.3.2. LAB MEDIA: Figure 4C and Figure 4D . Video editor: Highlight the thick blue curve that represents the average spectrum in both panels.

[bookmark: _Hlk215154137][bookmark: _Hlk215844323]NOTE to the Authors:

You have two options for filming and submitting the SCREEN footage:

Option 1: Uploading Separate Clips (Highly Recommended)

Please upload a separate video file for each SCREEN shot (tagged as SCREEN), naming the file according to the shot number (e.g., 2.4.3, 1.5.1, 3.2.1, 3.1.3, etc.).

- Each clip must be a maximum of 20 to 25 seconds to match the voice narration.
- If an action takes longer, provide only the best, most representative 20-25 second segment.



Option 2: Uploading a Single Continuous Video

If you prefer to record all steps together and upload a single video file, that is acceptable. In this case, you must write the precise timestamp for each shot within the script.

For example, if the action described in shot 2.13.1 is present in the file xxx.mp4 and occurs between timestamps 00:30 and 00:45 , then write the following in the script after each shot description or as a comment bubble.
(write the file name and timestamp after each shot): [File name] [Start Time]-[End Time]
 

- Example 	2.13.1  SCREEN: performing ...........action. xxx.mp4 00:30-00:45
2.13.2, SCREEN: cutting the…..........action. xxx.mp4 01:10-01:20

- The duration between the start and end times for each shot must be limited to 20 to 25 seconds.

- If a shot is longer than 25 seconds, choose two short segments (one at the beginning and one at the end) that collectively do not exceed 25 seconds.
- Example: 3.1.1 SCREEN: inserting a needle... xxx.mp4 00:00-00:10 and 02:30-02:40




 2026, Journal of Visualized Experiments		Page 9 of 9
image1.png




