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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 (through a camera port or one of the oculars). Please list the make and model of your microscope.
Enter make and model of microscope.

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 to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps. Please upload all screen captured video files to your project page as soon as possible.

3. Interview statements: Considering the COVID-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☐ 	Interviewees wear masks until videographer steps away (≥6 ft/2 m) and begins filming, then the interviewee removes the mask for line delivery only. When take is captured, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

☐ 	Interviewees self-record interview statements. JoVE can provide support for this option.

☐ 	Interview Statements are read by JoVE’s voiceover talent. 

4. 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.

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

Current Protocol Length

Number of Steps:  23
Number of Shots:  54

Introduction
1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which authors will memorize and then deliver on camera.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Fill out both required statements, one optional statement may also be selected.
· 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.

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.

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.

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.

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.



Introduction of Demonstrator on Camera

Complete this statement ONLY if any of the individuals who will be demonstrating the procedure on camera will not be delivering an Introductory Interview Statement.

1.6. 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.  
1.6.1. INTERVIEW: Author saying the above. 
1.6.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

Ethics Title Card
1.7. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) or equivalent body at (insert Institutional Name). Authors: Please provide the details.

Procedures involving human subjects have been approved by the Institutional Review Board (IRB) or equivalent body at (insert Institutional Name). Authors: Please provide the details.

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 25 steps and/or 55 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. Tissue Fixation and CUBIC Tissue Clearing 
2.1. Begin by placing the dissected lymphoid tissue samples in freshly prepared ice-cold fixative buffer containing 8% paraformaldehyde and 5% sucrose in 0.1 molar sodium cacodylate trihydrate for adequately preserving the tissue samples for microscopy [1]. Capture a reference image of the tissue before beginning the clearing process [2].
2.1.1. Wide: Talent placing the tissue in the tube containing buffer.
2.1.2. Talent capturing the image of the tissue.

2.2. [bookmark: _Hlk66876188]Immerse the lymphoid tissue sample in CUBIC Reagent-1 [1] and incubate at 37 degrees Celsius for 3 days with gentle shaking [2]. Regularly capture the reference images to monitor the decolorization process over time [3]. Authors: How would you like JoVE’s voice over talent to pronounce CUBIC?
2.2.1. Talent immersing the tissue in CUBIC Reagent-1.
2.2.2. Talent placing the tube in the incubator in shaking condition.
2.2.3. Talent capturing the image of the tissue.

2.3. Immerse the lymphoid tissue samples in CUBIC Reagent-2 [1] at 37 degrees Celsius with gentle shaking for 2 to 7 days or until complete transparency is achieved [2]. Regularly capture the reference images to monitor the decolorization process over time [3].
2.3.1. Talent immersing the tissue in CUBIC Reagent-1.
2.3.2. Talent placing the tube in the incubator in shaking condition.
2.3.3. Talent capturing the image of the tissue.
3. Blocking and Immunostaining of Cubic Samples
3.1. Cut the washed tissue into approximately 0.5 to 1-millimeter thick slices using a tissue slicer matrix for confocal microscopy [1]. For the light-sheet fluorescence microscopy, block the entire tissue samples with 5 milliliters of CUBIC blocking solution [2-TXT] at 4 degrees Celsius overnight in shaking condition [3-TXT].
3.1.1. Tissue sections being made.
3.1.2. Talent adding CUBIC blocking solution to the sample. TEXT: Use anti-human FcR for human samples.
3.1.3. Talent placing the plate at 4 °C in shaking condition. TEXT: Use anti-mouse FcR for mouse sample.

3.2. Stain the samples with 5 milliliters of primary antibodies [1] for 3 days at room temperature in shaking condition [2]. Again, after washing, stain the samples with secondary antibodies for 3 days at room temperature in shaking condition [3-TXT].
3.2.1. Talent adding primary antibody. 
3.2.2. Plate shaking.
3.2.3. Talent adding secondary antibody. TEXT: Do not use species-specific FcR antibodies!

3.3. Stain the samples with 5 milliliters of DAPI (Dapi) by adding 1 microgram per milliliter of DAPI stain solution to each tissue sample and incubate for 10 minutes at room temperature [1]. Keep the samples immersed in the DAPI stain solution in the dark at 4 degrees Celsius for imaging later [2].
3.3.1. Talent adding DAPI solution in the plate containing the sample.
3.3.2. Talent placing the plate at 4 °C in the dark.
4. CLARITY Tissue Clearing
4.1. Place the washed tissue samples in 15 milliliters of freshly prepared acrylamide solution [1] and incubate at 4 degrees Celsius overnight in gently agitating conditions [2]. The next day, polymerize the samples by incubating at 37 degrees Celsius in a water bath for 1 to 3 hours [3] and invert the tube every 15 minutes [4].
4.1.1. Talent adding acrylamide solution in the tissue sample.
4.1.2. Talent placing the tube at 4 °C in agitating condition.
4.1.3. Talent placing the tube in the water bath.
4.1.4. Talent inverting the tube.

4.2. When the liquid becomes viscous, and the schlieren lines appear while mixing or a clear capsule form around the tissue sample indicates polymerization and remove the samples from the water bath when noticeable polymerization is detected [1].
4.2.1. Talent removing the tube from the water bath.

4.3. Place the tissue samples in 15 milliliters of 8% SDS (S-D-S) prepared in 0.1 molar PBS (P-B-S) [1] and incubate at 37 degrees Celsius with gentle rocking for 2 to 5 days for clearing the tissue [2-TXT]. For speeding up the clearing process, periodically change the SDS solution and use up to 50 milliliters of the solution, if necessary [3].
4.3.1. Talent adding SDS solution in the sample.
4.3.2. Talent placing the tube in the incubator in rocking condition. TEXT: If necessary, incubate for additional days.
4.3.3. Talent changing SDS solution.

4.4. Stop the clearing process when the samples are visually transparent or no longer progressing [1]. Regularly capture the reference images to monitor the clearing process over time [2].
4.4.1. Transparent samples.
4.4.2. Talent capturing the images.

4.5. Add 5 milliliters of the imaging media RI-2 in the tissue and incubate overnight at room temperature in the dark to ensure that the clearing process is completed before immunostaining [1]. Capture the reference images to monitor the tissue transparency [2]. Authors: How would you like JoVE’s voice over talent to pronounce RI-2?
4.5.1. Talent adding media in the tube.
4.5.2. Talent capturing the images.
5. Mounting Cleared Tissue Samples for Confocal Microscopy and Imaging
5.1. Peel the protector layer of an adhesive silicone isolator from one side [1] and stick a microscope cover glass to form a liquid-proof space for the sample [2]. Then, peel the other side of the protective layer as well [3].
5.1.1. Talent peeling one side of the protective layer.
5.1.2. Talent sticking cover glass with peeled side. TEXT: Cover glass: 22 mm x 40 mm, 0.25 mm thick
5.1.3. Talent peeling the other side of the protective layer.

5.2. Place the sample in the center of the silicone isolator for imaging [1], then add CUBIC reagent-2 or imaging media RI-2 until the liquid reaches the isolator’s edge [2]. Use the EM forceps to gently place the second cover glass down from one side to minimize the trapping of air bubbles within the silicone isolator [3]. Authors: Are you planning to use CUBIC Reagent-2 or Imaging Media RI-2 during the shoot? How would you like JoVE’s voice over talent to pronounce EM forceps?
5.2.1. Talent placing the sample in the center of the silicone isolator.
5.2.2. Talent adding medium till isolator’s edge.
5.2.3. Talent placing second cover glass.

5.3. After wiping off any excess liquid, gently press the cover glass around the sample well using the back of the forceps to seal the adhesive [1] and store the mounted samples in the dark in a horizontal position until use [2].
5.3.1. Talent pressing the cover glass around the sample well with forceps.
5.3.2. Talent placing the slide in horizontal position.

5.4. Place the mounted slide on the microscope stage [1] and locate the sample using white light and a lower magnification objective [2]. Set up the fluorescence acquisition profile based on the individual fluorophores chosen [3].
5.4.1. Talent placing the slide on the stage.
5.4.2. SCREEN: Sample being located.
Authors: Please create screen capture videos of the shots labeled SCREEN and upload them to your project page: https://www.jove.com/account/file-uploader?src=19044553
5.4.3. SCREEN: fluorescence acquisition profile set up.

5.5. Choose an appropriate magnification objective to image regions of interest and select a step size for Z-stack acquisition [1]. Zoom the field of view to visualize the entire region of tissue to be imaged with minimum unoccupied area [2]. 
5.5.1. SCREEN: Magnification and Z stack size being selected.
5.5.2. SCREEN: Field of view being zoomed and region of interest indicated with a cursor.

5.6. Set the upper and lower Z-stage acquisition coordinates that encompass the entire region of interest to be imaged and acquire the Z-stack images [1]. Save and export the file for post-processing using any image analysis software [2].
5.6.1. SCREEN: Z-stage coordinates being entered and acquire being pressed.
5.6.2. SCREEN: Files being saved and exported.
6. Mounting and Imaging the Samples in LSFM Chamber 
6.1. Fill the imaging chamber with CUBIC Reagent-2 or imaging media RI-2, avoiding the formation of bubbles [1-TXT]. Immerse the sample in the imaging chamber, restrict the sample movement, and leave for several hours or overnight to equilibrate the solutions and tissues in the cuvette [2].
6.1.1. Talent filling the chamber. TEXT: Remove bubbles with a pipette
6.1.2. Talent immersing the sample in the imaging chamber.

6.2. Place the objective lens in the imaging solution, focused on the sample, and acquire a Z-stack of the region of interest as demonstrated [1].
6.2.1. Talent placing the objective lens in the imaging solution.
7. Surface Reconstruction and Cell Quantification
7.1. Convert the Z-stack image file to .ims (dot-I-M-S) format and then drag the .ims file to be analyzed into the Arena area of the image analysis software [1]. Adjust the contrast or intensity of each color channel by the Display Adjustment panel [2]. 
7.1.1. SCREEN: .ims file being created and dragged in the arena area.
7.1.2. SCREEN: Contrast or intensity of each color being adjusted.

7.2. Click on the Add New Surfaces icon, then click on the Source Channel, choose the source channel of the surface to construct, and do not change other parameters [1]. Next, click on the Threshold and adjust the threshold [2]. 
7.2.1. SCREEN: Add new surfaces icon being clicked and source channel for the surface being selected.
7.2.2. SCREEN: Threshold being clicked and adjusted.

7.3. Enable the Split Touching Objects and enter the average cell diameter in microns as the splitting standard for the system to yield many dots as an origin for each surface [1]. Click the Classify Surfaces and adjust the surfaces to be included by dragging the threshold lines left or right [2].
7.3.1. SCREEN: Split Touching Objects being enabled and cell diameter being entered.
7.3.2. SCREEN: Surface being adjusted.

7.4. Click on the Finish and Execute All Creation Steps and Terminate the Wizard, and the surface will construct [1]. Click on the Statistics icon on the left panel to see the number of surfaces for the specific color channel analyzed [2].
7.4.1. SCREEN: Finish and execute all creation steps and terminate the wizard being clicked and the surface being created.
7.4.2. SCREEN: Statistics icon being clicked and the number of surfaces for the specific color channel indicated by the cursor.



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

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.



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: 230. (Voiceover is the text that follows the two-digit numbers)
· Please note that the video cannot include voiceover without an accompanying visual. 

8. Results: The Viral Particle Detection in Cleared and Stained Tissue Sections
8.1. Depending on the densities of heme and lipids, the time required for clearing each tissue type varied [1]. The colon, duodenum, thymus, and lymph node require short periods [2], while the spleen and liver took longer to become transparent [3].
8.1.1. LAB MEDIA: Figure 2
8.1.2. LAB MEDIA: Figure 2 Video Editor: Please emphasize the colon, duodenum, thymus, and lymph-node images.
8.1.3. LAB MEDIA: Figure 2 Video Editor: Please emphasize the spleen and liver images.

8.2. The progression of CUBIC and CLARITY clearing was compared on the same human spleen samples [1]. Both methods adequately cleared the tissue by day-32 [2]. Authors: How would you like JoVE’s voice over talent to pronounce CLARITY?
8.2.1. LAB MEDIA: Figure 3
8.2.2. LAB MEDIA: Figure 3 Video Editor: Please emphasize Day 32 images.

8.3. The confocal microscopy allowed simultaneous visualization of the nuclei, immune cell markers, and capsid proteins [1]. The cleared and stained HIV(H-I-V)-infected human spleen revealed colocalization of CD3 (C-D-three)-positive-T-cells with HIV p24 (P-twenty four), indicating the presence of virus-producing cells within a region of intact tissue [2].
8.3.1. LAB MEDIA: Figure 5
8.3.2. LAB MEDIA: Figure 5A

8.4. The virus-producing cells were not detected in one focused view [1], but increased cell density in the adjacent region showed the presence of virus-producing CD3-positive T-cells [2] and CD68 (C-D-Sixty eight) positive macrophages [3].
8.4.1. LAB MEDIA: Figure 5E
8.4.2. LAB MEDIA: Figure 5F, G, and H Video Editor: Please emphasize the region indicated with green arrows.
8.4.3. LAB MEDIA: Figure 5F, G, and I Video Editor: Please emphasize the region indicated with yellow arrows.

8.5. The Z-stacks and 3D (3-D) surface models revealed the cellular heterogeneity exhibited during HIV infection [1] and the 3D surface model allowed automated quantification of the immune cell populations [2].
8.5.1. LAB MEDIA: Figure 6
8.5.2. LAB MEDIA: Figure 6C

8.6. The immunostaining of colon tissue from HIV-infected hu-mouse for hCD3 (H-C-D-three) positive T-cells and HIV p24 [1] revealed dispersion of virus-producing cell foci without evidence of infection [2], but the zoomed view indicated the presence of virus-producing cells in proximity to potential target cells [3]. Authors: How would you like JoVE’s voice over talent to pronounce hu-mouse?
8.6.1. LAB MEDIA: Figure 7
8.6.2. LAB MEDIA: Figure 7A Video Editor: Please emphasize the region indicated with white arrows.
8.6.3. LAB MEDIA: Figure 7B Video Editor: Please emphasize the region indicated with white arrows.

8.7. The 3D model showed the spatial distribution of virus-producing cell foci within a region of intact tissue and allowed mapping of the locations of virus production relative to the overall tissue architecture [1]. 
8.7.1. LAB MEDIA: Figure 7C Video Editor: Please emphasize the region indicated with white arrows.



Conclusion
9. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Answer one or two of the prompts below.
· Limit the statements to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the interview statements during filming. 
· Indicate the full name of the author who will deliver 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.
9.1. Enter author name: (Enter step numbers referred to.) Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
9.2. 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.
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
9.3. 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.


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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