Using ais.m to measure AIS location, length, and localisation

1. First, save the ais.m file in your usual location for Matlab scripts and make sure Matlab knows where to find it (use the 'addpath' function if necessary)

2. Prepare your image files

· ais.m works only on 2D images, so either work with single z-plane acquisitions, or create z-projection images from an image stack (your acqisition software should be able to do this, or use ImageJ)

· save a separate .tiff file for each acquired colour channel (again, if your acquisition software can't export tiffs, ImageJ can).  ais.m can analyse 1- or 2-channel acquisitions.  Call the first channel '...._Ch1.tiff', and the second channel (if you've got one) '    _Ch2.tiff'

e.g.
c:\grubby\matlab\ais\cell1_Ch1.tiff

c:\grubby\matlab\ais\cell1_Ch2.tiff

3. Open Matlab, open ais.m in the Editor window, and set your options in the 'options' section.  Here you need to set:

· the number of colour channels ('nCh')

· whether or not you want to pick AIS start & end positions by eye ('byeye'), and if so which channel(s) to do this for

· the channel used to draw a profile along the axon ('draw')

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

· whether or not you want to assess the AIS localisation of a particular marker/construct ('AISindices'), and if so which channel to do this for

· the size of each pixel in your image(s)

· the fraction 'f' used to delimit AIS start and end positions.  At its default value of 0.33 (Grubb & Burrone 2010 Nature 465:1070), this takes the AIS start and end positions where fluorescence intensity falls to 33% of its maximum value.

4. Run the programme.  ais.m takes in a maximum of 2 inputs: 'cell' and 'chosen'.  'Cell' is the full location of the tiff file(s) to be analysed, minus the channel+tiff extension, e.g. 'c:\grubby\matlab\ais\cell1'.  To run the programme on a cell for the first time, or whenever you want to draw an axonal profile, use only the cell input:

e.g.
>> ais('c:\grubby\matlab\ais\cell1')

You will then be required to draw a line profle along the axon using the instructions in the programme and the options you've already set.  

But if you've already drawn the axonal profile for this neuron and don't want to do it again, the programme will have made a text file of the profile's co-ordinates (called cell_xy.txt) in the home folder of the cell image(s), and you can use this by including any number (usually a '1') in the 'chosen' input:

e.g.
>> ais('c:\grubby\matlab\ais\cell1',1)

5. Finally, use the output.  In Figure 3, ais.m reproduces your image(s), displays the superimposed axon profile, and plots raw (left) and smoothed & normalised (right) fluorescence intensities along the axon for the channels you've chosen to analyse (Ch1 is always green and Ch2 is always red).  The blue vertical lines in the smoothed&normalised plot show AIS start, maximum, and end positions for quantitative analysis (if you've set 'prof' to '3', they show the values for Ch1 only), while the magenta lines plot the AIS start and end positions as judged subjectively.

The programme also lists all of the measured parameters in the main Matlab window, preceded by a list of headings explaining each output value.  Values showing 'NaN' (not-a-number) were not measured in this run of the programme, so if you want these measurements, make sure your options are set correctly.  The output values can then be cut&pasted into any spreadsheet programme for further analysis.

