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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? Yes  
If Yes, can you record movies/images using your own microscope camera? Yes
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.
Olympus SZX16 stereomicroscope equipped with an Olympus DP73 digital camera.
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.).
Please list all shots that will be visualized using the microscope. 2.6.1 and 2.6.2
Please record all SCOPE shots using your microscope camera and upload it onto your project page: https://review.jove.com/files_upload.php?src=22462383
 

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage? No

3. Filming location: Will the filming need to take place in multiple locations? Yes
If Yes, how far apart are the locations? Within a 5-minute walk.

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. No



Current Protocol Length
Number of Steps:  18
Number of Shots:  37

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

Authors: Some statements have been edited for length and clarity. 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. Mikihito Ike: We prepare multiple FFPE skin samples for cilia imaging and spatial transcriptomics to investigate the molecular profiles of ciliated cells.
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 


Describe the research gap or limitation in existing methods and how this protocol addresses them.
1.2. Mikihito Ike: Spatial transcriptomics is costly and rarely integrated with immunofluorescence. Our method analyzes multiple samples and simultaneously detects primary cilia.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

CONCLUSION:
What does this protocol allow researchers to study or measure?
1.3. Mikihito Ike: It allows researchers to compare multiple FFPE samples and link primary cilia locations to spatial transcriptomic profiles in human skin.
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 


Describe the most important consideration or challenge when performing this protocol.
1.4. Mikihito Ike: The key challenge is resolidifying the paraffin before trimming, then placing small FFPE tissue pieces without folds, damage, overlap, or detachment.
1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 


Are there any additional methods or analyses that can be performed following this procedure?
1.5. Mikihito Ike: After fluorescence imaging, researchers can perform H&E staining and Visium HD spatial transcriptomic analysis on the same sections.
1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

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

Ethics Title Card
This research has been approved by the Human Research Ethics Committees at Nagoya City University and The University of Osaka


Protocol  
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.
2. Preparation and Placement of Multiple FFPE Human Skin Tissue Sections
Demonstrator: Mikihito Ike 

2.1. To begin, prepare 3-micrometer formalin-fixed paraffin-embedded, or FFPE (F-F-P-E), human skin tissue sections using a microtome [1].
2.1.1. WIDE: Talent sectioning the formalin-fixed paraffin-embedded human skin tissue block using a microtome.
2.2. Gently float the section on the surface of a 42 degrees Celsius bath containing ultrapure water [1]. Allow the section to expand naturally on the ultrapure water surface until wrinkles are reduced [2].
2.2.1. Talent gently floating the section on the surface of the 42 degrees Celsius ultrapure water bath.
2.2.2. Shot of the section expanding naturally on the ultrapure water surface as wrinkles are reduced.
2.3. After the section has expanded, immediately transfer it using a glass slide from the 42-degree Celsius ultrapure water bath to a separate container filled with room-temperature ultrapure water [1]. Allow the paraffin to re-solidify [2].
2.3.1. Talent using a glass slide to transfer the expanded section from the 42 degrees Celsius ultrapure water bath to the separate container of room-temperature ultrapure water.
2.3.2. Shot of the transferred section in room-temperature ultrapure water as the paraffin re-solidifies.
2.4. While the section is floating flat in room-temperature ultrapure water, identify the epidermal and dermal regions and the region of interest under a stereomicroscope or, when readily distinguishable, by visual inspection [1]. Confirm that the section remains flat without folding or curling [2].
2.4.1. Talent identifying the epidermal and dermal regions and the region of interest while the section floats flat in room-temperature ultrapure water.
2.4.2. Shot of the section remaining flat without folding or curling.
2.5. Prepare a glass slide for mounting the tissue pieces [1]. Using a fine permanent marker, mark the position of the 6.5 by 6.5-millimeter capture area on the back side of the glass slide, opposite the tissue attachment surface, without touching the capture area on the tissue attachment surface [2].
2.5.1. Talent preparing a glass slide for mounting the tissue pieces.
2.5.2. Talent using a fine permanent marker to mark the 6.5-millimeter by 6.5-millimeter capture area on the back side of the glass slide without touching the capture area on the tissue attachment surface.
2.6. While the section remains floating in room-temperature ultrapure water, use fine scissors to cut approximately perpendicular to the dermal-epidermal junction [1]. Trim one tissue piece to approximately 1 by 0.5-millimeters while retaining the epidermis and dermis together with the intended region of interest [2].
2.6.1. SCOPE: Talent using fine scissors to cut approximately perpendicular to the dermal-epidermal junction while the section floats in room-temperature ultrapure water.
2.6.2. SCOPE: Talent trimming a tissue piece to approximately 1 millimeter by 0.5 millimeters while retaining the epidermis, dermis, and intended region of interest.
2.7. Where possible, retain a small margin of surrounding paraffin rather than trimming directly along the tissue edge [1]. Remove excessive paraffin-only regions that are not required for handling [2], and avoid regions containing folds, tears, or obvious tissue damage [3].
2.7.1. Talent retaining a small margin of surrounding paraffin around the tissue piece.
2.7.2. Talent removing excessive paraffin-only regions that are not required for handling.
2.7.3. Talent avoiding regions containing folds, tears, or obvious tissue damage during trimming.
2.8. After trimming, confirm that the tissue-containing region remains flat [1] and that the epidermal-dermal architecture can still be recognized [2].
2.8.1. Talent confirming that the trimmed tissue-containing region remains flat.
2.8.2. Talent confirming that the epidermal-dermal architecture remains recognizable.
2.9. Prepare a modified 1000-microliter pipette tip by cutting the distal end obliquely to widen the opening [1]. Slowly aspirate a small tissue piece floating in room-temperature ultrapure water, along with a small amount of ultrapure water, into the modified tip [2]. Gently dispense the tissue piece into the marked capture area on the prepared glass slide [3].
2.9.1. Talent cutting the distal end of a 1000-microliter pipette tip obliquely to widen the opening.
2.9.2. Talent slowly aspirating the floating tissue piece together with a small amount of room-temperature ultrapure water into the modified pipette tip.
2.9.3. Talent gently dispensing the tissue piece into the marked capture area on the prepared glass slide.
2.10. Confirm that the transferred tissue-containing region lies flat without folding or curling [1]. While a small amount of ultrapure water remains around the tissue piece, use the forceps tip to generate a gentle local flow of water [2] and translate or rotate the tissue piece into the intended position [3].
2.10.1. Talent confirming that the transferred tissue-containing region lies flat without folding or curling.
2.10.2. Talent using the tip of the forceps to generate a gentle local water flow around the tissue piece.
2.10.3. Talent using the tip of the forceps to translate or rotate the tissue piece into the intended position.
2.11. When practical, arrange elongated skin tissue pieces with their long axes approximately parallel to one another to use the limited capture area efficiently [1].
2.11.1. Talent arranging elongated skin tissue pieces with their long axes approximately parallel to one another within the capture area.
2.12. Position each tissue piece so that the tissue-containing region lies flat without folding or curling [1] and remains completely within the 6.5-by 6.5-millimeter capture area [2]. Ensure that it does not overlap or directly contact the tissue-containing region of any neighboring piece [3] and that its boundary can be clearly distinguished from those of adjacent tissue pieces [4].
2.12.1. Talent positioning a tissue piece so that the tissue-containing region lies flat without folding or curling.
2.12.2. Talent positioning the tissue-containing region completely within the 6.5-millimeter by 6.5-millimeter capture area.
2.12.3. Talent ensuring that the tissue-containing region does not overlap or directly contact neighboring tissue-containing regions.
2.12.4. Shot of clearly distinguishable boundaries between adjacent tissue pieces.
2.13. Maintain a visible separation between neighboring tissue-containing regions whenever possible [1]. After positioning, carefully remove excess water without moving the tissue piece [2].
2.13.1. Talent maintaining visible separation between neighboring tissue-containing regions.
2.13.2. Talent carefully removing excess water without moving the positioned tissue piece.
2.14. Place the slide on a heat plate set to 42 degrees Celsius and dry it for at least 2 minutes [1].
2.14.1. Talent placing the slide on the heat plate for drying at 42 degrees Celsius for at least 2 minutes.
2.15. Repeat the tissue placement and drying procedure for each additional human skin tissue piece [1]. Before drying each newly placed piece, confirm that the tissue-containing region satisfies all previously described placement criteria [2].
2.15.1. Talent repeating the tissue placement and drying procedure for an additional human skin tissue piece.
2.15.2. Talent confirming that the newly placed tissue-containing region satisfies all placement criteria before drying.
2.16. After placing all tissue pieces, inspect the entire capture area [1]. Confirm that all tissue-containing regions are completely contained within the capture area, remain flat, do not overlap or directly contact neighboring tissue-containing regions, and can be individually distinguished from adjacent specimens [2].
2.16.1. Talent inspecting the entire capture area after placing all tissue pieces.
2.16.2. Shot of all tissue-containing regions lying flat and completely within the capture area, without overlap or direct contact, with each specimen individually distinguishable.
2.17. Dry the slide for an additional 1 to 2 hours on a heat plate set to 42 degrees Celsius to allow the tissue pieces to attach sufficiently to the slide surface [1].
2.17.1. Talent placing the slide on the heat plate for an additional 1 to 2 hours of drying at 42 degrees Celsius.
2.18. Store the slide at 4 degrees Celsius until deparaffinization [1].
2.18.1. Talent placing the slide into storage at 4 degrees Celsius until deparaffinization.


2.18.2. 

Results
3. Results 

3.1. Twenty-three small human FFPE skin tissue pieces were arranged within a 6.5 by 6.5-millimeter capture area, with sufficient spacing to distinguish each as an individual sample [1].
3.1.1. LAB MEDIA: Figure 1. Video editor: Highlight the 23 tissue pieces within the outlined 6.5 millimeter × 6.5-millimeter capture area.
3.2. When small tissue pieces were placed too close together, adjacent pieces overlapped, and their individual boundaries became unclear [1].
3.2.1. LAB MEDIA: Figure 2A. Video editor: Highlight the overlapping tissue pieces.
3.3. Insufficient drying resulted in partial tissue detachment, causing tissue pieces to become folded, curled, or displaced [1].
3.3.1. LAB MEDIA: Figure 2B. Video editor: Highlight the folded and curled tissue piece.
3.4. When the expanded FFPE section was trimmed directly in warm ultrapure water, the softened section adhered to forceps and scissors, making it difficult to reproducibly trim into small tissue pieces [1].
3.4.1. LAB MEDIA: Figure 2C. Video editor: Highlight the tissue section adhering to the forceps.
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