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Author Questionnaire 
1. We have marked your project as author-provided footage, meaning you film the video yourself and provide JoVE with the footage to edit. JoVE will not send the videographer. Please confirm that this is correct. 
☐ Correct 
☐ Incorrect 

 2. 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 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.

3. 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.

[bookmark: Text5]4. Proposed filming date: To help JoVE process and publish your video in a timely manner, please indicate the proposed date that your group will film here: MM/DD/YYYY

DO NOT use this draft script for filming. Please wait until your script is finalized before beginning filming. 

When you are ready to submit your video files, please contact our China Location Producer, Junling Cheng.


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: 35
Number of Shots: 48 (8 SC, 1 Scope)

Interviews 

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.

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.

Ethics Title Card
This research has been approved by the Laboratory Animal Care and Ethics Committee at Guangdong Laidi Biomedical Research Institute


Protocol  
[bookmark: _Hlk188263998]Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.	Comment by Poornima  G: Authors: Please review the protocol section titles, narration in purple text and the shot descriptions entirely.
· The two-digit steps (e.g., 2.1., 2.2.) 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. 
· 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 you/your videographer will capture. 


Authors: The Protocol gives adult BALB/c (balb-see) mice of 20 to 25 grams, but does not state the sex or the age. Please confirm both, so that we can name the animals on screen.

Authors: The Protocol never states the total number of animals or whether Sections 4 and 5 use the same mice. Step 5.1 reapplies plain sunscreen to backs that already carry the fluorescent sunscreen from Section 4, with no washing step in between. Please confirm the cohorts, and whether the skin is cleaned between the 2 experiments.

Authors: The Protocol anesthetizes the mice only for the shaving in Step 2.2. Please tell us whether the animals are anesthetized for the sunscreen application and for the 2 in vivo imaging acquisitions

2. Setup of the Simulated Seaside Chamber
Demonstrator: Click here to enter name of demonstrator(s)
2.1. To begin, assemble the test chamber, a transparent, airtight metal box measuring 40 by 30 by 30 centimeters, with access ports for the animals [1-TXT].
2.1.1. WIDE: Talent assembling the 40 x 30 x 30 cm transparent airtight test chamber. TXT: Refer to the text protocol for the chamber parameters

2.2. Install the 6-watt ultraviolet lamps at the top of the chamber, providing an intensity of about 2 milliwatts per square centimeter to simulate the average strong midday seaside sunlight [1].
2.2.1. Talent installing the 6 W UV lamps at the top of the chamber, at ~2 mW/cm².
Authors: Please ensure that safety goggles and protective clothing will be worn and visible while the ultraviolet unit is operated.

2.3. Prepare the artificial seawater by dissolving commercial sea salt in purified water, at 1 kilogram of salt to 30 liters of water [1-TXT]. Then, fill the built-in water tank with the seawater [2]. Set the water temperature controller to maintain a constant 25 degrees Celsius [3]. Activate the wave-maker at a flow rate of about 10 liters per minute, to simulate the mechanical friction of moderate shore waves [1].
2.3.1. Close-up of Talent dissolving 1 kg of sea salt in 30 L of purified water. 
2.3.2. Talent filling the built-in water tank with the artificial seawater.
2.3.3. Shot of the water temperature controller being set to a constant 25 °C.
2.3.4. Talent activating the wave-maker at ~10 L/min in the water tank.

2.4. Position the blower fan to direct the airflow across the animal holding area, and calibrate the airflow to 35 cubic feet per minute, to simulate a seaside breeze [1].
2.4.1. Talent positioning the blower fan and calibrating the airflow to 35 CFM across the holding area.

2.5. Connect all the components to the central control interface, and input the target environmental parameters [1]. Then, verify them with a handheld ultraviolet radiometer, a waterproof thermometer, and an anemometer [2].
2.5.1. SCREEN: The target UV intensity, water temperature, and wind speed being entered on the central control interface.
2.5.2. Close-up of Talent verifying the UV intensity, the water temperature, and the wind speed with a handheld UV radiometer, a waterproof thermometer, and an anemometer.

2.6. During the experiment, toggle the ultraviolet lamps, the wave-maker, and the water drainage on or off from the interface to execute the alternating immersion and emersion phases precisely [1].
2.6.1. Shot of the UV lamp, wave-maker, and drainage toggles being switched on and off at the control interface.

3. Preparation of the Animal Model
Demonstrator: Click here to enter name of demonstrator(s)
3.1. House adult BALB/c (balb-C) mouse weighing about 20 to 25 grams in standard conditions, and allow them to acclimatize for one week before the experiment [1]. After anesthetizing the animal, pre-shave the fur on the backs of the mice using an animal hair removal device [2-TXT].
3.1.1. Talent placing the BALB/c mouse into a standard housing cage.
3.1.2. Close-up of Talent pre-shaving the dorsal fur of the mouse with the hair removal device. TXT: Anesthesia: 1.5% Isoflurane 

3.2. Apply a commercial chemical depilatory cream evenly to the dorsal skin [1]. Then, after 3 to 5 minutes, gently wipe the hair away with a warm, damp gauze [2].
3.2.1. Close-up of Talent applying the chemical depilatory cream evenly to the dorsal skin.
3.2.2. Close-up of Talent wiping the hair away with warm, damp gauze after 3 - 5 min.

3.3. House the depilated mice for a further 2 days to allow recovery [1]. Then, inspect the dorsal skin to confirm the complete absence of erythema or irritation from the depilation [2]. Draw a cross on the exposed dorsal skin using a black marker, to divide the area into 4 distinct quadrants [1].
3.3.1. Talent returning the depilated mouse to its cage for the 2 day recovery.
3.3.2. Close-up of the dorsal skin being inspected for erythema or irritation before the experiment.
3.3.3. Close-up of Talent drawing a cross on the dorsal skin with a black marker to mark the 4 quadrants.


4. Application of the Sunscreens
Demonstrator: Click here to enter name of demonstrator(s)
4.1. Randomly select 3 commercial sunscreens, A, B, and C [1].
4.1.1. Close-up of Talent laying out the 3 selected commercial sunscreens, A, B, and C, on the bench.
Authors: Please confirm the sun protection factor and the filter type of each of the 3 sunscreens

4.2. Apply 20 milligrams per square centimeter of Sunscreen A to Quadrant 1, using a 20 microliter micropipette [1]. Then, spread the formulation evenly with a sterile gloved fingertip, in a gentle circular motion for 10 seconds [2].
4.2.1. Close-up of Talent applying 20 mg/cm² of Sunscreen A to Quadrant 1 with a 20 µL micropipette.
4.2.2. Close-up of Talent spreading Sunscreen A with a sterile gloved fingertip for 10 s.

4.3. Apply Sunscreen B to Quadrant 2, at the top right, and Sunscreen C to Quadrant 3, at the bottom left, in the same way [1]. Leave Quadrant 4, at the bottom right, untreated as the unprotected control [2].
4.3.1. Close-up of Talent applying Sunscreen B to the top-right quadrant and Sunscreen C to the bottom-left quadrant.
4.3.2. Close-up of the untreated bottom-right quadrant left bare as the unprotected control.

4.4. Finally, place the mice in a resting position for 5 minutes, so that the sunscreen distributes evenly and stably on the dorsal skin [1].
4.4.1. Talent resting the mouse for 5 min to let the sunscreen settle on the dorsal skin.

5. Assessment of the Sunscreen Retention
Demonstrator: Click here to enter name of demonstrator(s)
5.1. Mix the fluorescent marker Sulfo Cy7 (sul-fo-sigh-7), at 0.01 percent by weight, into Sunscreen A, Sunscreen B, and Sunscreen C [1]. Then, apply the labeled sunscreens to the dorsal skin as before [2].
5.1.1. Close-up of Talent mixing 0.01% w/w Sulfo Cy7 into each of the 3 sunscreens.
5.1.2. Close-up of Talent applying the fluorescently labeled sunscreens to the 3 marked quadrants.

5.2. Capture the baseline fluorescence image of the dorsal skin using an in vivo fluorescence imaging system [1].
5.2.1. SCREEN: The baseline F0 fluorescence image of the dorsal skin being captured in the in vivo imaging software.

5.3. Place the mice into the testing chamber, and turn off the ultraviolet lamps [1]. Then, set the water temperature to 25 degrees Celsius [2].
5.3.1. WIDE: Talent placing the mice into the testing chamber with the UV lamps switched off.
5.3.2. SCREEN: The water temperature being set to 25 °C at the control interface.

5.4. Raise the water level and activate the wave-maker, so that the mice undergo a 30 minute immersion phase, keeping their heads safely above the water surface [1-TXT].
5.4.1. Talent raising the water level and starting the wave-maker for the 30 min immersion phase. TXT: Cycle: 30 min immersion + 30 min emersion, x 2 (120 min total)

5.5. Then, turn off the wave-maker and lower the water level to expose the stepped metal platform, allowing the mice to rest on it for 30 minutes [1]. Repeat the immersion and the emersion phases for a second cycle, giving 120 minutes in total [2].
5.5.1. Talent lowering the water level to expose the stepped metal platform for the 30 min emersion phase.
5.5.2. Talent starting the second immersion and emersion cycle in the chamber.

5.6. Capture the post-exposure fluorescence image using the in vivo imaging system [1].
5.6.1. SCREEN: The post-exposure F1 fluorescence image of the dorsal skin being captured in the in vivo imaging software.

5.7. Finally, calculate the retention level [1].
5.7.1. SCREEN: The retention level and the relative fluorescence intensity being calculated from the F0 and F1 values. Authors: Please show the equation

Authors: Equation 2 divides each sunscreen by Sunscreen A, so every Sunscreen A value should be exactly 100 percent, yet Figure 2C plots Sunscreen A as a group with spread. Please confirm whether the denominator is the group mean of Sunscreen A rather than the value from the same animal.

6. Detection of the Photoprotective Efficacy
Demonstrator: Click here to enter name of demonstrator(s)
6.1. Apply the standard, non-fluorescent sunscreens to the backs of the mice as before [1].
6.1.1. Close-up of Talent applying the 3 standard sunscreens to the marked quadrants.

6.2. Apply a piece of black, ultraviolet-blocking tape to the upper neck area to serve as an ultraviolet-shielded internal control [1]. Then, record the baseline skin condition by macroscopic photography [2].
6.2.1. Close-up of Talent pressing the black UV-blocking tape firmly onto the upper neck of the mouse.
6.2.2. Close-up of the baseline dorsal skin being photographed before the exposure.

6.3. Expose the mice to the same water cycling program, this time with the ultraviolet simulation unit activated, for 2 cycles of 30 minute immersion and 30 minute emersion [1].
6.3.1. Talent starting the 120 min cycling program with the UV simulation unit switched on.

6.4. Remove the mice from the chamber, and record the erythema, the peeling, or the hardening of the skin by macroscopic photography [1].
6.4.1. Close-up of the dorsal skin being photographed after the exposure, showing the erythema in the untreated quadrant.

6.5. Finally, at the experimental endpoint, euthanize the mice by cervical dislocation under deep isoflurane anesthesia [1]. Then, excise the dorsal skin from the 4 quadrants and from the tape-protected area [2].
6.5.1. Talent placing the euthanized animal on the table.
6.5.2. Close-up of Talent excising the dorsal skin from the 4 quadrants and the tape-protected area.


7. Histology and Analysis of the Skin Sections
Demonstrator: Click here to enter name of demonstrator(s)
7.1. Fix the tissues in 4 percent paraformaldehyde for 24 hours [1]. After paraffin embedding, cut them into sections following standard protocols [2].
7.1.1. Close-up of Talent transferring the excised skin into 4% paraformaldehyde for 24 h.
7.1.2. Close-up of Talent dehydrating and embedding the tissue, then cutting the paraffin sections on the microtome.
Authors: Please give the section thickness.

7.2. Then, deparaffinize the sections in xylene, and rehydrate them through graded ethanol solutions [1].
7.2.1. Talent immersing the slide rack in xylene and then in the graded ethanol series.

7.3. Stain the sections with hematoxylin for 5 minutes, rinse them in running tap water, and counterstain with eosin for 1 minute [1]. Then, dehydrate and mount them with a resinous mounting medium [2].
7.3.1. Close-up of Talent staining the sections with hematoxylin.
7.3.2. Close-up of Talent mounting the stained sections with a resinous mounting medium.

7.4. Finally, observe the stained sections under a light microscope, measure the thickness of the stratum corneum, and count the infiltrating inflammatory cells [1].
7.4.1. SCOPE: The stained skin section being examined under the light microscope, with the stratum corneum measured and the infiltrating inflammatory cells counted.

Authors: Step 5.8 measures the thickness of the stratum corneum, but Figure 4B plots the relative epidermal thickness, and the Figure 4 legend itself says the indicator lines mark the stratum corneum in the sentence before it calls panel B epidermal thickness. Please confirm which layer was measured, so that the narration and the legend match the figure.



Results
Please review this section to make sure that it accurately reflects your findings.	Comment by Poornima  G: Authors: Please check if the narration is correct and if the figures and areas being highlighted match with the narration
· You/Your videographer does not have to record this section. 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: 106.
· Please note that the video cannot include voiceover without an accompanying visual.

8. Results
8.1. After the 120 minute cycle, the fluorescence of every sunscreen group fell [1], showing that the seawater waves washed a large amount of sunscreen off the skin [2].
8.1.1. LAB MEDIA: Figure 2A. Video editor: Please emphasize the 0 h row and then the 2 h row to show the loss of signal without deleting other parts
8.1.2. LAB MEDIA: Figure 2B. Video editor: Please emphasize the retention level values of all 3 groups without deleting other parts

8.2. Relative to Sunscreen A, Sunscreen C retained significantly more fluorescence [1].
8.2.1. LAB MEDIA: Figure 2C. Video editor: Please emphasize the Sunscreen C points and the significance bars above them without deleting other parts

8.3. The unprotected quadrant showed pronounced erythema and sunburn, while the sunscreen-treated regions were markedly less affected [1].
8.3.1. LAB MEDIA: Figure 3A. Video editor: Please show the Pre-exposure row and then the Post-exposure row, emphasizing the reddening that appears after the exposure, without deleting other parts

8.4. Histologically, the unprotected skin showed marked thickening and inflammatory cell infiltration [1], which the sunscreens reduced [2].
8.4.1. LAB MEDIA: Figure 4A. Video editor: Please emphasize the No protection panel against the Normal skin panel, showing the indicator lines, without deleting other parts
8.4.2. LAB MEDIA: Figure 4B and Figure 4C. Video editor: Please emphasize the None column and its significance bars in both panels without deleting other parts
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