INDIVIDUAL CELL TRACKING USING IMARIS
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1. Transfer videos obtained from Zen onto external drive, transfer to folder on lab computer or analyze directly from your hard drive.
a. If data is in one large file, split into individual scenes using the processing tab in Zen (select “split scenes/write files”, select output folder on external hard drive, hit apply). This is an easy and efficient way to transfer from scope computer directly to your hard drive.
2. Open Imaris x64 (located on desktop)
3. “Open” select Zen file. Alternatively, directly drag file onto Imaris icon on desktop to open file and Imaris.
4. Select “play” to view video (arrow next to “Time Settings”). 3D movies will take a few minutes to load. 
a. Identify individual cells, must be alive throughout entire video, not dividing or touching other cells
5. Select “Add New Spots” (orange dot icon)
6. Either check “Process entire Image finally” to analyze entire file, or check “Segment only a Region of Interest” to analyze only a portion. Keep “Track Spots (over Time)” selected. Regions are good if there is a lot of background noise in your files, but entire image analysis can be faster. 
7. Select “Next: Region of Interest” (blue arrow) 
8. Set “Pointer” to “Select”
9. If analyzing a region, yellow region box will appear, size appropriately
a. Make sure region only covers target cell/cells
b. Add new region(s) of interest if applicable. These cannot overlap. 
c. Make sure time interval is 1-48 (it will automatically start at the time point your movie is paused on, so you must change this to analyze the entire movie)
10. Select “Next: Source Channel” (blue arrow)
11. Source channel should have “Channel 1-FITC” selected, (if green cell tracker) “Estimated Diameter: 10 or 20um” depending on cell size, keep “Background Subtraction” selected
12. Select “Next: Classify Spots” (blue arrow). This, again, will take a few minutes if it is a 3D file. 
13. Spot should appear in center of cell, move the “Filter Type” cursor close to the highest peak, excess spots are ok if they are minimal, these can be removed. Play movie to ensure there are spots on the cells over the entire length of the movie. 
14. Select “Next: Edit Spots” (blue arrow)
15. Select “Next: Tracking” (blue arrow)
16. For “Algorithm” select “Brownian Motion,” keep “Max Distance-20um,” and “Max Gap Size-3”  
17. Select “Next: Classify Tracks”
18. Decrease yellow threshold to lowest possible value while retaining tracks that follow your cells. This will eliminate excess extra spots and retain the longer paths. 
19. Select “Finish: execute all creation steps and terminate wizard” (green double arrow)
20. Identify cells of interest. Some tracks may need to be connected. To connect tracks, highlight “Spots” and then select overlapping spots/tracks, select “Edit” tab then “delete”, then go to “Edit Tracks” tab, select “Track” then select track 1, Ctrl track 2 (both tracks should be highlighted) select “Connect” to connect edited tracks
21. Select “Edit Tracks” (pencil writing icon), the end result is one track per cell. The track should start and stop from point 1-49 continuously
22. Repeat steps 20-21 until you have reached an acceptable result. 
23. Now you want to obtain only tracks that follow your cells while deleting any extraneous spots. There are two methods to do this:
a. If there are many excess spots, highlight all your cell paths (using control and clicking on cells on image), go to pencil tab, hit duplicate.
b. If there are not many excess spots, highlight all extra spots/tracks, go to pencil tab, and hit delete. 
24. When track editing is complete, select “Statistics” tab (graph icon), select “Export All Statistics to File” (multiple disks icon)
a. This will prompt you to save the file and the EXCEL file will open automatically, close EXCEL file when finished
25. To record movie select the record icon (red dot next to “play”) a window will prompt you to save the file and you can choose to save in your desired format. Movie will play and when done will open in another window, close movie window when completed.
26. Select “Save as” to save your analysis, and save file as “Bitplane: Imaris 5.5”
a. This is the file you should retain on your hard drive.
27. Now, analyze a new file. There are 2 options:
a. Close imaris and open a new file, start process again.
b. Uncheck “Spots 1,” open new file, say yes to saving previous file. Click on wand tool, click rebuild, and you can click through the blue arrows in the wizard with your now preset options. The only things to change are the thresholds for the spots and the thresholds for path lengths. 
i. Alternatively, if you made a mistake in any of the above steps, you can “rebuild” your initial file to correct any errors. 
28. Analyze files in Matlab using auto2DaaGertler_temp file. Follow the prompts. Select only excel files for an individual condition, and create a name for the compiled data file to be output. Input the time interval as whatever you used in your experiment (generally 15 [min]), and put the pixel to um conversion as 1. 
a. Good file names include your initials, the experiment date, details about the experiment, and the specific condition
b. After completion of the Matlab analysis, a file has been generated in the original folder with the name you specified. Use xxx_ind.csv to obtain all individual cell data. 
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