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The following procedures are to be followed to create a 3D Golgi volume in Amira out of a MRC stack named <dataset.rec> generated by IMOD.  This dataset has a resolution of 2048 x 2048 x 204 (the depth value may vary).  On the other hand, the final compressed stack file <dataset.sqz> has a non-standard resolution of 1638 x 1638 x 86 which will not be used.   ImageJ is used to pre-process the input TIFF image used by Amira.

Hot Keys

· Ctrl-X – remove a label icon.

· “D” - toggle selection view.

Special Commands

· Binvol – IMOD command to reduce the size of the tomogram.

Procedures

1. Run the IMOD command $ mrc2tif <dataset.rec> <dataset.tif>.  This will convert the MRC stack into a stack of TIFF files.

2. In a Linux machine, open ImageJ with enough memory allocated for the TIFF files. For example, to allocate for 1 GB memory, run this command:

$ java -Xmx2048m -jar ij.jar

In Windows or Mac, memory allocation can be managed under Edit → Options → Memory & Threads → Maximum Memory.

3. Select File → Import Image Sequence.  Select the first TIFF <dataset.tif.000.tif> to open the entire stack.  Save as <dataset.tif> to be further processed by ImageJ.  Remove all the intermediary 000.tif to ###.tif files.

4. In Amira, click the Open Data button to open the <dataset.tif> file.  Select Read entire volume into memory if warned about large file.

5. Select Compute -> Resample to apply the Mitchell Filter and a 25% reduction in the x, y, z dimensions using a voxel size of 4.  Save file as <dataset_512.tif> using the 3D Tiff format.

6. In ImageJ, click Process → Enhance Contrast.  Set the saturated pixels to 0.5% and check Equalize Histogram, Normalize all Slices and Use Stack Histogram.  Save file as <dataset_512_contrast.tif>.

7. Open <dataset_512_contrast.tif> in Amira.  Click the OrthoSlice button to see a slice-by-slice rendering of the image.  Adjust the slice number.  Close or disable visibility on the Orthoslice icon when finished.

8. Right click and select Labeling -> LabelField.  This will create a link to a new file <dataset_512_contrast-labels.am>. 

9. Click the Layout1 icon in the upper-right corner of the viewing window until the desired image in the xy plane appears in maximum size.

10. Use a combination of magic wand and paint brush to select a region of interest.  Then use Add/Subtract selected voxel to apply to the appropriate material, which can be renamed and recolored as appropriate.  To speed up the selection, select the same area in an arbitrary first slice and a last slice and use interpolation (Selection->Interpolation) to select all the intermediary slices.

11. Once all regions of interest are selected for all intended slices (except the blurry end slices), run Segmentation → Remove islands → All slices to remove any single pixel or noise.

12. Run Segmentation → Fill holes → All slices to fill in holes that may result from the selection process.

13. Run Segmentation → Smooth labels → 3D volume to smooth out the surface and sides.  Save the label field.

14. Right-click on <dataset_512_contrast-labels.am> and run SurfaceGen.  Be sure that the smoothing menu reads existing weights and select Apply.  

15. Right click the resulting <dataset_512_contrast-labels.surf> and select SurfaceView.  Review the resulting volume and edit the label field to clear any pieces that fuse together as a result of proximity.  Repeat from step 13 until the final volume is perfect.

16. Save the <dataset_512_contrast-labels.surf> file.

17. Save the volume as <dataset_512_contrast-labels.obj> which is to be read in Maya.

18. Save the network as <dataset.hx>.

19. To animate, right click on the Pool space and select Create → Animation/Demo → DemoMaker. Click Update under GUI element to list out all possible events associated with icons currently opened.  Use add/remove events to indicate the time frame (between 0 and 1) they would be run. 

20. Right click DemoMaker and select CameraRotate to enable camera rotation.  Update the GUI element.

21. Right click DemoMaker and select MovieMaker to specify the output mpeg filename.

