Using ais_auto.m to measure AIS length

***Disclaimer!***

This is a great, time-saving and accurate algorithm, but only when your AIS label is extremely good, with very high signal-to-background ratio.  With lower contrast images, background fluorescence, especially in the soma, will prevent accurate AIS detection.  This will be obvious when the ‘detected’ AIS skeleton is plotted on your image – if you often get a very curly line making its merry way around the soma, this programme isn’t right for your images.

***************

1. First, save the ais_auto.m file, along with the lsmread.m script, in your usual location for Matlab scripts and make sure Matlab knows where to find them (use the 'addpath' function if necessary).  You’ll also need to download and save, in the same folder, the tiffread.m file from http://www.cytosim.org/other/.
2. Prepare your image files.  The script works directly with ‘.lsm’ files from our Zeiss Zen software.  To work with other image formats, you’ll need to convert to .lsm, or alter the portion of the script that reads in the images (lines 44-69).
3. Open Matlab, open ais_auto.m in the Editor window, and set your options in the 'Setting options' section.  Here you need to set:

· the number of colour channels ('nCh')

· the names for each channel ('labels').  This is just for clarity when plotting, e.g. {'ankG' 'bspec'}.

· the colours associated with each channel ('colours').  Again, this is just for plotting clarity, e.g. ['r' 'g'] with the labels above will plot ankG in red and bspec in green

· the size of each pixel in your image ('pixconv'), in um.

· the channel used for AIS start position determination (‘ais’)

· the channel(s) used for quantitative measurements of AIS location and length ('profAis')

4. Run the programme.  ais_auto.m takes in a maximum of 3 inputs: 'cell', 'threshold', and ‘smooth’.  'Cell' is the full location of the file to be analysed, minus any extension, e.g. 'c:\grubby\matlab\ais\cell1'.  ‘threshold’ sets the fraction of maximum total-image fluorescence intensity used to binarise the image – this works well for us at 0.11, but is arbitrary and may require independent determination for different image sets.  ‘smooth’ sets whether Gaussian smoothing of the image occurs pre-thresholding – this is normally a good idea, and can be activated by setting this input to ‘gaussian’; otherwise just leave this input out.
5. You only need to respond twice once the programme is running:
· First, as prompted in the command window, zoom in to the ‘ais’ channel until the start position of the AIS is clear.  Then, using the crosshairs, click near the start of the AIS

· Second, you’ll be shown a skeleton outline of the automatically-detected ‘AIS’.  If this looks appropriate and you’d like to measure it, press any button.  If the automated detection has been unsuccessful, press ‘n’ on your keyboard and the measurement will be abandoned – this is particularly useful for batch processing of multiple images.

6. The programme will then return the length of the automatically detected and measured AIS in the command window.

7. You can also use the ‘batch_ais_auto.m’ file to sequentially analyse a batch of images.  Just make a cell array (probably best called ‘files’) containing a list of full file locations minus the extension.  Then call batch_ais_auto.m with ‘files’ as the first input and your threshold value as the 2nd input – the programme will run through these and give you an array of AIS lengths at the end.  This is currently set up to run with Gaussian smoothing by default, so if you want to change this you’ll have to alter line 12 in the script.
