4. Density and distribution analysis

4.1. Open FIJI/ImageJ with the nearest neighbor distance (NND) plugin installed. Open the 20x image.  00:07

NOTE: Use a search engine with the keyword “Nearest Neighbor Distances Calculation with ImageJ” to find the installation instructions. The plugin Author is Yuxiong Mao.

4.2. If the scale is contained in the metadata of the file and not automatically set from the metadata, on the menu bar, select Analyze | Set scale, then enter the correct information (Figure 3J). 

4.3. To set the scale manually based on a scale imprinted on the image, select the straight line tool (Figure 3E), place the cursor on the edge of the scale, and, while pressing the shift key, draw a line as close as possible to the scale on the image (Figure 3I). 0018

4.4. Select Analyze | Measure or press the M key on the keyboard to obtain the pixel length of the scale. A results window will pop up. Use the length and information imprinted at the scale to set the pixel/length unit. Make sure to insert the correct length unit. 00:30

4.5. Select Image | Color | Make composite to create a composite image of all channels. 00:48

NOTE: During image acquisition, FIJI/ImageJ will automatically create a composite in the RGB format.

4.6. On the menu bar, select Analyze | Set measurements. Check Area, Centroid, and Perimeter. On the tab Redirect to, click and select the opened file (Figure 3K). 00:58

4.7. Go to Image | Color | Channel tool to open the channel tool. 01:15

Note: this menu will allow you to disable a specific color. DAPI channel can be useful to identify your ROI and to confirm cells. You can deactivate it to make counting easier.

4.8. Draw a rough perimeter of the ROI with the freehand selection tool (Figure 3D). 01:29

4.9. Enable the selection brush tool by double-clicking the oval tool on the tool bar and make sure that the Enable selection brush box is checked (Figure 3G). This tool will be used to delineate the ROI more precisely. Select an appropriate brush size between 200−400.  01:42

4.10. Using the selection brush, adjust the perimeter to best fit the ROI. Press T on the keyboard to add to the ROI manager (Figure 3L). 01:45

4.11. Select Analyze | Measure or press the M key, and a results window will pop up. Copy and paste the results on a datasheet, then save the information regarding the area (i.e., the area of the ROI; Figure 3R). 02:15

4.12. After copying the area of the ROI, erase the information from the results window by clicking on it and pressing the Backspace key. 02:32

4.13. Go to the ROI manager window (Figure 3L), right-click the ROI trace, change the name to match the image’s name, then save. 02:42

4.14. Double-click the brush tool at the tool bar. Select the black color and a brush size of 10. Make sure that the option Paint of overlay is unchecked (Figure 3H). 03:13

4.15. In the TMEM119 channel, carefully place a black dot on the center the soma for each TMEM119+ microglia. Place a white dot on the center of the cells that are not positive for TMEM119 (to mark infiltrating macrophages). Repeat the same procedure for all cells contained in the ROI. 03:36

NOTE: It is important that all dots (black and white) are located in the same channel. The identity of the channel can be verified (red, blue, or green) by looking at the color of the image window labels.

4.16. Select Image | Color | Split channel. A window for each channel will appear. Then, identify the channel that has the dot annotations and close the other two windows. 05:37

4.17. Redirect your new split channel image. Go to Analyze | Set measurements. On the tab Redirect to, click and select the split channel image (Figure 3K). 06:00

4.18. Select Image | Type | 8-bit. Go to Image | Adjust and select Threshold (Figure 3O). To adjust the threshold, slide the button of the second bar, all the way to the left (threshold value = 0) in both bars. 06:13

NOTE: This will leave only the black dots on the image, appearing white. 

4.19. Select your ROI in the ROI manager window. Select Analyze | Analyze particle (Figure 3N). On Size (inchˆ2): write 1-20. Pixel unit shall remain unchecked. Display, summarize and add to manager should be checked. Press ok. The summary window will pop up and will give the number of points (Figure 3P). Copy and paste the information to the datasheet. 06:54

4.20. Select Plugins | NND. The NND window will pop up (Figure 3Q). Copy/paste all the information to the datasheet. Each number represents the distance each microglia has to the nearest neighboring microglia. 07:27
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4.21. Go back to the threshold window and slide the first bar all the way to the right (threshold value = 255 in both bars), which will leave all the white dots visible, appearing white (Figure 3M). 08:10

4.22. Select Analyze | Analyze particle. The summary window that provides the number of points will pop up (Figure 3P). Copy and paste the information to the datasheet. 08:26

4.23. Go to the ROI manager select all the points, right-click, and save with the image’s name. This will allow saving of all the points in a zip file (Figure 3L). Select File | Save as, and save the file with a name that allows identification of the analyzed image. 08:49


