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This two DVD+R set contains the NIH R.1 archived flight on control data for the project entitled “An Experiment to Study the Development of the Optic Nerve” flown on STS 66. DVD #1 contains the data pertaining to the flight group of animals. DVD #2 contains the data pertaining to the control group of animals. The final report for the work is detailed in NIH_Report.pdf The animal numbers, dates, etc are detailed in a table included in the report and the file names in the archives are referenced to these animal numbers.

Injections of a dye called fast blue were placed in the superior colliculus of postnatal rats. Different groups of rats were sacrificed on days 2, 14, 21, and 47 following injection. At that point the retinas were flat mounted and photographed on a microscope at high magnification using a film-based camera. The images were scanned 3 or so at a time using an HP scanjet scanner into tiff 24 bit format. These images can be seen under the “unprocessed” subdirectories in folders referenced by animal. The images were originally stored on two sided optical disks (obsolete media). The subdirectories have an “a” or “b” (e.g. 16_2a) by the animal names corresponding to data recovered from the front and back of these disks. Both digitized retina and brain data are included.

The digitized photos were manually assembled into a montage using a now obsolete paint package known as Artisan (Media Logic) used on a Sun workstation running Unix.  Viewing these images will require one to convert the images to a more standard format using a commercially available conversion package and the viewing them in a paint package such as Adobe Photoshop. Alternatively, a simple program can be written to convert the images to a currently supported format.  The art file format specification is described in Art.pdf in DVD 1. Most of the images are type 3, being composed of separate red, green, blue, and alpha planes. The alpha plane was used to mark cells or regions of the brain or retina without disturbing the RGB original image content.

The dyed ganglion cells (from the retrograde dye transport of the dye injected the superior colliculus) were counted by placing (painting) dots an “alpha plane” over each cell. There were usually many thousands of cells to count; the task was made more manageable by slicing the montage image into 512X512 squares. Each square was counted individually and a computer program was used to reassemble the final product.  

Each hand counted 512X512 pixel square image is shown in the HANDCOUNTS subdirectory for each animal. A 2D coordinate system is used in the naming of these files (e.g. f166RET10X.art.1.6 – “f” means final (operator indicating that this file is totally counted), 166 – means animal 16.6, retina photo taken at 10X mag, row 1 column 6).

Once counted and reassembled the complete assembled and counted image is shown one directory above (e.g. 10X166RET.art.).  

A computer program was used to calculate 2D Gaussian profiles for the dyed ganglion cell distribution across each retina. The math used for this is detailed in SPIE_Final.pdf

The processed retina files are shown in in the “Flight Processed” and “Control Processed” directories.  

The brains of the animals were sectioned and photographed in bright field and epifluorescent light to reveal counterstained and dye images. These images were digitized

Using a flatbed scanner and are shown in the Flight Unprocessed and Control Unprocessed directories (usually in the “b” subdirectory) in tiff format. The cs prefix (e.g. cs 16.2_10AB1A.tif) corresponds to counterstained brain. The dy prefix indicate epifluorescent fast blue dye digitized photos. The margin of the superior colliculus in each counterstained photo was had drawn onto the photographs by Dr. Borchert. These images are included in the subdirectory called SCANNED. 

These dyed and counterstained photos were later co-aligned using AVS (Advanced Visual Systems) and combined into a composite image (not included on these DVD’s). In order to count pixels of the dye images that were within the margin of the superior colliculus, we used Artisan package to trace the hand drawn margins of the superior colliculus into the alpha plane of .art files and filled these alpha regions digitally. Once the dye layer was added into a digital composite a computer was used to count the pixels within the superior colliculus (i.e. falling within the alpha plan mask). The counterstained images with the mask added are shown in the subdirectory labeled TRACED. The area stained within the superior colliculus was determined using this technique and included in the table shown in NIH_Report.pdf. The composite images were then rendered in 3D using VoxelView. Bit maps of the rendered brains for each animal are shown in the PROCESSED directory. 

