


		

1. Swiss roll technique for paraformaldehyde (PFA)-fixed gastric cryosections


1.1. Place the stomach in a silicone-coated dish containing cold phosphate-buffered saline (PBS). Pin the esophagus, fundus, corpus, and duodenum to serve as orientation references (Figure 1A). The cutting direction is indicated by a red dashed line in Figure 1A.

1.2. Carefully remove any attached fat using dowel scissors and forceps.

1.3. Cut along the ventral mesentery of the duodenum and the stomach up to the pin at the corpus, then gently flatten the tissue (Figure 1B).

1.4. Use a transfer pipette filled with PBS to flush out any residual food from the gastric lumen.

1.5. Gently stretch the opened stomach to achieve a flat orientation (Figure 1C).

1.6. Immerse the stomach in cold 4% PFA for 2 min to lightly fix the tissue and facilitate rolling.

1.7. Pin the tissue flat again after the brief fixation.

1.8. Trim the stomach along the dashed outline to create a uniform shape suitable for rolling (Figure 1C).

1.9. Place the trimmed gastric tissue on PBS-moistened filter paper (Figure 1D).

1.10. Roll the tissue into a Swiss roll configuration and secure it by inserting a toothpick through the center.


1.11. Once rolled, insert a 30-G needle to secure its shape and bend it at a 90° angle to stabilize the rolled stomach (Figure 1E).

1.12. Fix the rolled tissue in 4% PFA at 4 °C for 6 h.

1.13. Embed the tissue in optimal cutting temperature (O.C.T.) compound using disposable base molds, then freeze on dry ice (Figure 1F). 

1.14. Once fully frozen, store the mold at -80 °C.
1.15. Before sectioning, equilibrate the block at -20 °C for at least 1 h.


3. Immunofluorescence imaging using a confocal microscope 

3.1. Set up multi-channel Z-stack acquisition in the confocal imaging software by configuring lasers and detectors for DAPI, AF488, AF555, and AF647, ensuring spectral separation and avoiding signal saturation. 

CAUTION: Adjust laser power and exposure time individually for each fluorophore to prevent crosstalk and maintain signal within the dynamic range across all channels (Figure 2A).

3.2. Set exposure parameters in the confocal imaging software to avoid pixel saturation and preserve signal detail in high-intensity regions (Figure 2B). 

CAUTION: Ensure that signals in all channels remain within the dynamic range and do not reach saturation.

3.3. To capture the entire gastric Swiss roll, use a large image acquisition setting (e.g., 6 × 6 fields) (Figure 2C); however, this setting should be adjusted depending on the overall size and tightness of the rolled tissue.

3.4. Acquire 3D images using Z-series acquisition in the confocal imaging software. The detailed workflow for N-dimensional (ND) acquisition is illustrated in Figure 2D.

3.5. Select the Z-stack option to enable Z-series imaging.

3.6. Define the Z-range by setting the top and bottom focal positions encompassing the full thickness of the whole stomach.

3.7. Bring the top of the stomach into focus and click on the Top button to set the upper Z-limit.

3.8. Adjust the focus to the bottom of the gastric muscle and click on the Bottom button to set the lower Z-limit.

3.9. Set the number of Z-stack steps to 8 to span the full depth of the gastric muscle.

3.10. [bookmark: 1t3h5sf]Click on Run now to initiate Z-stack image acquisition.

3.11. Generate maximum-intensity projections for individual and merged fluorescence channels to visualize three-dimensional data in a two-dimensional image.

