Two executables are included: trace_neurite_noisy and trace_neurite_clean. They were compiled on Windows server 2008. Not sure which Matlab version (several versions are installed on that server) was used to compile them. Probably R2010b. 

Both were configured to work for high-content screening (HCS) 20x light microscope images of Drosophila primary neuronal cell cultures. They may need to be reconfigured if your neurons are much bigger than Drosophila neurons or are imaged in different zooms because the widths of neurites may affect the results. They may work well without any additional work as some of mammalian researchers told us.

Use trace_neurite_noisy if your images are noisy, othewise use trace_neurite_clean. Depending the various issues (such as the mood of the operators, reconfiguration of the imaging instrument without notifying operators, and so on), the HCS images can be very noisy.
Run them as below in command line.

(a) trace_neurite_noisy im_file soma_mask_file result_file opt

· im_file -- a gray TIF image from which neurites will be extracted

· soma_mask_file -- a binary image masking neurons' soma in im_file

· result_file -- a binary image of the extracted neurites

· opt -- set to 1 if the image need to be enhanced by the Contrast-Limited Adaptive Histogram Equalization algorithm, otherwise set to 0. Sometimes, the background of the image may be uneven in different parts of the image. In this case, set opt to 1.

(b) trace_neurite_clean im_file soma_mask_file result_file opt

· im_file -- a gray TIF image from which neurites will be extracted

· soma_mask_file -- a binary image masking neurons' soma in im_file

· result_file -- a binary image of the extracted neurites

· opt -- set to 1 if the image need to be enhanced by the Contrast-Limited Adaptive Histogram Equalization algorithm, otherwise set to 0. Sometimes, the background of the image may be uneven in different parts of the image. In this case, set opt to 1.

(c) Both trace_neurite_noisy and trace_neurite_clean require a soma mask. The soma detection method reported in our 2010 paper was designed to deal with complex cell clusters that include both clumping neuronal cells and the mini-structures connecting them to their neighboring non-neuronal cells that are nearly invisible in images. Most of high content neuronal images do not have that problem, and do not need that type of complicate texture analysis. I wrote this simple Matlab function detect_soma.m for another project, and the function is included in this package:

· detect_soma.m -- The way it works is simple and straight-forward, and is well explained in the comments inside the file. My experience is that the result may need further polish if the images are from large-scale high-throughput neuronal screens. The qualify of images can sometimes be different even the same imaging instrument is operated by the same technician but at different time (properly in different modes). Therefore, use it at your discretion. Don't use it directly if your images have uneven background. Try background correction first.

(d) You may also need filter_bk_neurite.m. Use this Matlab function to remove neurite-like structures that are not connected to soma. Such structures may come from noise, neurite segments of neurons washed out by sample preparation or newly died, contamination, and so on.

(e) One test image is included for testing the executables.

· test_image.TIF -- a gray TIF image of a neuron cell culture

· test_image.soma.TIF - a binary image masking soma in test_image.TIF

· test_result.tif -- the output file of running "trace_neurite_noisy test_image.TIF test_image.soma.TIF test_result.tif 1"

· test_result2.tif -- the output file of running "trace_neurite_clean test_image.TIF test_image.soma.TIF test_result.tif 1"

