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Author Questionnaire 

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique?  N  

2. Software: Does the part of your protocol being filmed demonstrate software usage?  Y
[bookmark: _GoBack]
3. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   N


Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which will be incorporated into the script. Authors will memorize the statements and then deliver them on camera.
· Enter the full name of the author who will deliver the statement on camera.
· Each author should deliver no more than two statements.
· Please answer in full sentences, in a style suitable for being spoken aloud. 
· Limit the length of each statement to 30 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: Why is your protocol significant? OR What key questions can this method help answer? 
1.1. Enter author name.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words. [1].

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

REQUIRED: What is the main advantage of this technique?
1.2. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

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

OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?
1.3. Enter 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 30 or fewer words. [1].

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

OPTIONAL: Are there any specific areas of research that this method could provide insight into? OR Can this method be applied to any other systems?
1.4. Enter 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 30 or fewer words. [1].

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

OPTIONAL: 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. Enter 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 30 or fewer words. [1].

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

OPTIONAL: Why is visual demonstration of this method critical?
1.6. Enter 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 30 or fewer words. [1].

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

Introduction of Demonstrator on Camera

1.7. Enter name of author who will introduce demonstrator: Demonstrating the procedure will be Click here to enter name of demonstrator(s)., a Click here to enter demonstrator job title. from my laboratory. Include additional demonstrators as needed. [1][2].

1.7.1. INTERVIEW: Author saying the above
1.7.2. Named demonstrator(s) looks up from workbench or desk or microscope and acknowledges camera
1.8. 

Protocol
Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The one-digit numbers represent sections of the video. The text will appear onscreen.
· The two-digit numbers (e.g. 2.1., 2.2.) represent steps of your protocol. The text will be recorded 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 one day, the protocol is restricted to 30 steps and/or 60 shots. Current script of protocol: 19 steps, 29 shots.

Please use this draft script to help you prepare for filming day.
· Filming should take no more than 10 minutes per step. If a step will take more than 10 minutes, prepare the product from that step in advance.
2. Microscope Setup

2.1. For confocal reflection microscopy and multichannel confocal microspectroscopy setup, connect a confocal microscope with descanned spectral channels to a photomultiplier tube or gallium arsenide phosphide detector [1].	Comment by Bridget Colvin: Authors: Will you show the use of a PMT or GaAsP detector in the video? We can reference both detectors in the manuscript but include narration only for the detector show in the video.

2.1.1. WIDE: Talent connecting microscope to detector

2.2. Equip the microscope with a high numerical aperture objective with an adequate magnification [1-TXT] and equip the microscope with a half-reflection mirror to accommodate confocal reflection microscopy, which relies on the cellular scatter of incident light to visualize cell morphology [2].

2.2.1. Talent attaching objective to microscope TEXT: e.g., 63x with NA > 1.4
2.2.2. Talent attaching half-reflection mirror to microscope

2.3. For multichannel confocal microspectroscopy, equip the microscope with dichroic mirrors [1] and use a laser power meter to adjust the illumination intensity for each excitation wavelength [2].

2.3.1. Talent attaching mirror(s) to microscope
2.3.2. Talent adjusting illumination

2.4. Then set the output under the microscope to be constant through the excitation wavelengths [1-TXT].
2.4.1. Talent setting output TEXT: e.g., 50 microwatts with 63x objective

3. Image Acquisition

3.1. To image the bacteria through the microscope, set the pinhole size to 1 astronomical unit in the microscope software [1] and set the pixel dwell time for each excitation wavelength [2].

3.1.1. WIDE: Talent setting pinhole size, with monitor visible in frame
3.1.2. SCREEN: screenshot_1: 00:14-00:19

3.2. Set the scanning resolution. For small cells such as bacteria, use a scanning area of 1024 x 1024 [1].

3.2.1. SCREEN: screenshot_1: 00:20-00:26

3.3. Set the Z-scanning range so that the region of interest is covered [1] and set the descanned detector to capture the visible wavelength range using a spectral window of 8-10 nanometers [2].

3.3.1. SCREEN: screenshot_1: 00:27-00:54 Video Editor: please speed up
3.3.2. SCREEN: screenshot_1: 00:54-01:17 Video Editor: please speed up

3.4. Then acquire multichannel confocal microspectroscopy images in a sequence from longest to shortest excitation wavelengths to create Z-stacks of fluorescence images [1] and confocal reflection microscopy images [2] and save the images in 16-bit tiff format [3].

3.4.1. SCREEN: screenshot_1: 01:24-01:40 Video Editor: please speed up
3.4.2. SCREEN: screenshot_1: 01:41-02:14 Video Editor: please speed up
3.4.3. SCREEN: screenshot_1: 02:15-02:43 Video Editor: please speed up

4. 2D Image Analysis

4.1. To perform cell segmentation and reconstruction of single-cell innate fluorescence signatures, open an appropriate image analysis software program [1] and double-click to open one of the provided scripts [2-TXT].

4.1.1. WIDE: Talent opening software, with monitor visible in frame
4.1.2. SCREEN: screenshot_2: 00:17-00:25 TEXT: i.e., Script2D.m

4.2. Under the Editor tab, click Run. A folder selection window will appear [1].

4.2.1. SCREEN: screenshot_2: 00:26-00:33

4.3. Select the directory in which the z-stack images were saved and click Open. A dialogue box prompting the input of the segmentation parameter will automatically appear [1].

4.3.1. SCREEN: screenshot_2: 00:34-00:43

4.4. Set the Threshold of Image Binarization to 0-1, the Image Binarization to 0.45, the Upper Threshold for A Cell Region to 200, the Lower Threshold for a Cell Region to 10, and The Number of Detectors to 32. A dialog box that prompts the input for the number of excitation wavelengths will appear [1].

4.4.1. SCREEN: screenshot_2: 00:44-00:51

4.5. Input the number of wavelengths used for the image acquisition and click OK. A dialog box that prompts the input for the excitation wavelengths will appear [1].

4.5.1. SCREEN: screenshot_2: 00:52-00:56

4.6. Enter the excitation wavelengths in sequence from shortest to longest and click OK. A new image window that presents a confocal reflection microscopy image will appear [1].

4.6.1. SCREEN: screenshot_2:  00:57-01:18 Video Editor: can speed up

4.7. Select an arbitrary background region to use for the background subtraction and draw a rectangle within the confocal reflection microscopy image. Double-click within the selected region to confirm the selection [1] and locate a new directory named Signature [2]. 

4.7.1. SCREEN: screenshot_2: 01:19-01:37 Video Editor: please speed up
4.7.2. SCREEN: screenshot_2: 01:50-02:14 Video Editor: please speed up

5. Statistical Analysis 

5.1. To perform dimensional reduction techniques, create an empty directory [1] and name the directory “Parent_directory” [2].

5.1.1. WIDE: Talent creating directory, with monitor visible in frame
5.1.2. SCREEN: screenshot_3: 00:00-00:10

5.2. Store the fluorescence signatures of each of the two cell populations into two separate directories and open the command line interface of the workstation [1].

5.2.1. SCREEN: screenshot_3: 00:10-00:25 Video Editor: can speed up

5.3. Enter the command [1]. When Select target directory is displayed, select the Parent_directory [1].

5.3.1. SCREEN: screenshot_3: 00:30-00:57 Video Editor: please speed up
5.3.2. SCREEN: screenshot_3: 01:09-01:16 

5.4. Then, in the Parent_directory folder, locate the PCA.png file, which will contain the resulting principal component analysis plot [1].

5.4.1. SCREEN: screenshot_3: 01:16-01:28



Protocol Script Questions
Authors: Please use the step numbers from the script above (not step numbers from the manuscript) when answering the questions below. Please do not include steps that will be screen-captured and do not list entire sections.

A. Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
Click here to list 4 to 6 individual steps, using the step numbers from the protocol section of the video script.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1 or 2 individual steps from the script above.
Click here to list 1 or 2 individual steps, using the step numbers from the protocol section of the video script.

If answered, your answers to C and D will become interview-style shots, which may be incorporated into the script after the relevant step in the protocol. Authors will memorize the statements and then deliver them on camera. 

C. OPTIONAL: If there is no single most critical step in the filmed portion of the protocol, do not answer this question. What is the best way to perform the required technique for the most critical step in the protocol? 
Enter author name.: (Enter step numbers from script.) Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words. [1].
D. OPTIONAL: If there are no hazardous reagents or instruments in the filmed portion of the protocol, do not answer this question. Which of the reagents or instruments are uniquely hazardous? What precautions should viewers take that they might not normally know to take?
Enter author name.: (Enter step numbers from script.) Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words. [1].

Results
Please review this section to make sure that it accurately reflects your findings.
· Use Track Changes when making edits or revisions.
· If you would like the video to include different results, please revise this section.
· When revising, please keep the length of the voiceover below 200 words. Current word count: 205. (Voiceover is the text that follows the two-digit numbers.)
· Please note that the video cannot include voiceover without an accompanying visual. 

6. Results: Representative Interspecies Segmentation and Variability Analyses

6.1. Here a typical single-cell fluorescence signature [1] of a bacterial cell presented as a traditional spectrum plot [2] and as a heatmap is shown [3].

6.1.1. LAB MEDIA: Figure 1A
6.1.2. LAB MEDIA: Figure 1A Video Editor: please emphasize graph
6.1.3. LAB MEDIA: Figure 1A Video Editor: please emphasize heatmap
 
6.2. In this figure, an accurate 2D cell segmentation superimposed over the original confocal reflection microscopy image of a population of soil bacteria can be observed [1] with the resulting innate fluorescence signatures for the population presented as a heatmap [2].

6.2.1. LAB MEDIA: Figures 1B and 1D Video Editor: please emphasize Figure 1B
6.2.2. LAB MEDIA: Figures 1B and 1D Video Editor: please emphasize Figure 1D

6.3. Note that the intrapopulation variability was relatively minor following successful cell segmentation [1].

6.3.1. LAB MEDA: Figures 1B and 1D Video Editor: please emphasize lack of “outlier” bands from about 514-633 of heatmap in Figure 1D

6.4. Here an example of inaccurate cell segmentation is shown superimposed onto the same population of P. putida as previously shown [1].

6.4.1. LAB MEDIA: Figure 1C

6.5. The impact of the inaccurate cell segmentation on the innate fluorescence signatures of the population is readily apparent from the considerable number of outliers observed in the corresponding heatmap [1].

6.5.1. LAB MEDIA: Figure 1E Video Editor: please add/emphasize red triangles/lanes emphasized by red triangles

6.6. Inaccurate cell segmentation results in a looser cluster after principal component analysis [1] compared to the tight cluster obtained following accurate cell segmentation [2].

6.6.1. LAB MEDIA: Figure 1F Video Editor: please emphasize red data points
6.6.2. LAB MEDIA: Figure 1F Video Editor: please emphasize blue data points

6.7. Despite the minor variabilities observed within individual bacterial strains [1], each population forms a distinct cluster on the principal component analysis plot [2].

6.7.1. LAB MEDIA: Figures 2A and 2B Video Editor: please sequentially emphasize Figure 2A and Figure 2B
6.7.2. LAB MEDIA: Figure 2C Video Editor: please sequentially emphasize red and blue data points

6.8. In this figure, an accurate 3D cell segmentation superimposed over the original confocal reflection microscopy image of a population of budding yeast Saccharomyces cerevisiae YM4271 (Y-M-four-two-seven-one) can be observed [1].

6.8.1. LAB MEDIA: Figure 3A

6.9. Note the lack of outliers in the resulting innate fluorescence signatures for the population [1].

6.9.1. LAB MEDIA: Figure 3B



Conclusion
7. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview 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; you will need to memorize and deliver the sentences as spoken interview statements during filming. 
· Indicate the full name of the author who will give each statement. 
What is the most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section of the script that this advice applies to.
7.1. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words. [1].

7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Enter step numbers referred to.) 

Following this procedure, what other methods can be performed? What questions would these additional methods answer?

7.2. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words. [1].

7.2.1. 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?
7.3. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words. [1].

Thank you for addressing our questions. We will incorporate your answers and suggestions and send you the final script before your filming day. You will also receive detailed preparation instructions in the email accompanying the final script.
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