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1. About Neurite-J 1.0

Neurite-J 1.0 is the first available version of the Neurite-J plug-in for Imagel
software (http://rsbweb.nih.gov/ij/index.html). This version of the plug-in works under
ImagelJ 1.47 and 1.48 versions for Mac Os X, Linux and Windows systems (later
versions have not been tested). Neurite-J is developed in the Neuroplasticity and Repair

Group of the University Autonomous of Barcenlona (UAB) by Dr. Abel Torres Espin.

2. Neurite-J installation

Download the Neurite_J147.java file into .../ImagelJ/pluguins/ folder. We
recommends create a NeuriteJ folder and save the file inside. To install Neurite-J use
the Plugins>Macros>Install... command in Image] interface and select the

Neurite_J147 java file.

3. How to use Neurite-J

3.1 User interface
Open Neurite-J using Plugins>NeuriteJ>Neurite JI147 command. The user

interface will appear:
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Options:

Distance: 25  pm

Moise filter: 100

Measures:
¥ Neurite intersection
I Neurite occupied area
¥ Additional measures

Scale: <no scale>

Set scale

Status:

Restart ‘ Close ‘

Options Box:
Distance Textbox: the distance in the specified unit that plug-in will use to

radial increase of Sholl rings.



Noise filter Textbox: the entered number defining the size of the particles that it
will removed during noise filtering.

Measures Checkbox: the plug-in provide two possible measures, the number of
intersections at each distance from the body and the occupied area by the neurites for
each ring. The plug-in can return additional information from intersection profiles, such

as the Nmax, the critical value and the Dmax (see the main publication).

Scale Label: show the current scale ratio specified by the user. If no scale ratio is

provided, the ImageJ take the original scale of the current picture.

Set Scale Button: use this button to open the set scale ImageJ dialog windows and
specify the pixel to real unit conversion. The conversion ratio will appear in the Scale

label inside Neurite-J interface (see above).

Status Box: show the messages guiding the users during the image analysis process. By

default appears the Run Button that starts the image processing.

Restart Button: return to original image and restart the plug-in if it is pressed in any

moment during image processing.

Close Button: close the plug-in. Notice that also it is possible exit to Neurite-J using

the close button in the window title bar of the plug-in.

3.2 Before start

Neurite-J can work with any type of image file that ImageJ can open. Neurite-J is
developed to work with pictures obtained by microscopy. Typically, to take all the
axonal outgrowth from an organotypic culture some pictures are needed. In this case, all
the pictures should merge into a mosaic prior to be analyzed with Neurite-J. Don't worry
if some parts of the mosaic image are white, the Neurite-J will remove during image

processing.

3.3 Image analysis with Neurite-J
To ensure the correct analysis of the pictures, the Neurite-J works sequentially. All

the steps that need user interaction will be notified in the status box (see above).



Step 1. Opening the image.
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Distance: 25  pm

Noise filter: 100

Measures:
¥ Neurite intersection
™ Neurite occupied area
¥ Additional measures

Scale: =noscale>

Set scale

Status:

Run

Restart ‘ Close ‘

Step 2. Introduce and ensure the correct image scale. You can press the set scale
button or access to scale set up windows using the Analyze/Set scale... command.
Internet provides some tutorials about scale and spatial calibration of an image.
Notice that if you select the global option in the Set Scale dialog, you can skip this

step in a new analysis.

Step 3. Press Run button. Neurite-J will start the image processing. After some

image conversion, the plug-in will prompt the user to select
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the organotypic body and the Threshold dialog will open. |options:

Distance: 25 pm

Using the threshold scroll bar, the organotypic body should
Noise filter: 100
be selected like in the picture. Don't worry if some neurites || veasures:

M Neurite intersection

are selected, the plug-in will obviate. Ensure that all the || ¥ "eurieoccupiedarea

M Additional measures

culture body is thresholded. At the end, press Ok button. A | scate:10z pixeisym

ROI including the body selection will be created and added |__ ==
to the ROI manager dlalog Body selection

Adjust Threshold for select
the body and press OK

Ok
Restart Close
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Step 4. Correction of the body selection. Some times the |gpgions:

automatic selection of the organotypic body may include || Distance: 25  pm

undesirable parts. If it is the case, you can correct the body || Noisefier 100
Measures:

selection prior to continue using the Selection Brush Tool (see || ¥ neurite intersection
¥ Neurite occupied area
the  picture  below) or  another  selection  tool || ¥ Additional measures

(http://rsb.info.nih.gov/ij/docs/tools.html). Once it is corrected, | Scale:1.08 pixels/um

. . . . Setscale
the selection should be updated in the ROI manager dialog using 4
Status:
Update button. After correction and update or if correction is not [ —
needed, press Ok button. Carrect the body selection
if needed and press OK
< Imagel [E=E =8 5 Ok
File Edit Image Process Analyze Plugins Window Help
O clol<al+IN|Ala |0l cfs|s|e|a] | |» resart | ciose |
*Qwal*, 1 v Oval selections right click to switch)

Elliptical selections

Selection Brush Tool




Step 5. Background correction. This is an automatic step where plug-in will make

some image enhancements.
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Options:

Distance: 25 um

Moise filter: 100

Measures:
W Meurite intersection
W Neurite occupied area
v Additional measures

Scale:1.08 pixels/um

Set scale

Status:

Background correction...

| Close |

Restart

Step 6. Neurite thresholding. Probably is the most important
step. It is in this point when the user can introduce some
variability in their pictures analysis. Then, it is important to
select the neurites property. Too much noise selection could
overrate and deform the neurites, too low selection could
eliminate neurites to the analysis. The next pictures could be

a guide. After correct neurite thresholding press Ok button.

Incorrect thresholding. Too much noise selection:
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Incorrect thresholding. Low neurite selection:

4 DRG10x coll 5,jpg (6) 333%)

2319.11x1630.80 unit (2500x1 758); B-bit; 4.2U8

Correct thresholding. Notice that no so much noise is selected while all the neurites

are thresholded.
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Options:

& DRG10x coll 5jpg (G) 333%) ==
231911163080 unit 2

Distance: 25 Hm

Noise fitter: 100

Measures:
¥ Neurite intersection
¥ Neurite occupied area
¥ Additional measures

Scale:1.08 pixels/um

Set scale

Status:

Noise filtering...

Restart | Close |

Step 7. Manual noise elimination. The automatic noise filtering clears the
background and generates a black and white (B/W) picture (see below), but some
particles and extra noise could remain after filtering (arrows in the picture). In this
step of the process it is important to remove all the black pixels that user did not

want to be analyzed.
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File Edit Image Process Analyze Plugins Window Help
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Paintbrush Tool

=S

Brush Width (pixels): I

oK Cancel

f Paintbrush Tool
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Options:

Distance: 25  pm

Noise filter: 100

Measures:
¥ MNeurite intersection
¥ MNeurite occupied area
¥ Additional measures

Scale:1.08 pixels/pum

Set scale

Status:
Manual cleaning

Correct the dibris with the
PintBrush and press OK

=a

Restart ‘ Close ‘

To manual eliminate the undesirable noise, the Paintbrush tool with white color is

automatically selected by the plug-in. The user can draw over the black pixels to

erase it. It is possible to modify the brush size using the
options of the Paintbrush tool (right or double click in the
tool icon). You can also make a selection with any selection
tool and erase the selected area with the SUPR key. After the
manual cleaning, the resulting image is the measurable ones
that will be analyzed. To continue press Ok and the

measuring process will start.
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Options:

Distance: 25 pm

Noise filter: 100

Measures:

M Neurite intersection
V¥ Neurite occupied area
M Additional measures

Scale:1.08 pixels/um

Set scale

Status:

Measuring...

Restart | Close |




Result. after measuring process, the picture will redraw with the concentric rings in
the picture and the Results window will open (see below). To analyze another
image, close the current picture and start again with step 1. At this point, the Results
window and ROI manager dialog will be opened and full. Both windows will be
cleared by the Neurite-J plug-in to allow new analysis. Remember that if you select
the global scale option in the set scale step (step 2), you do not have to do it for the

new picture.
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File Edit Font Results
|Distance (um) |Intersectinns Distance Area(pm) |Area |Math |Value |MathArea ‘\/alueArea ‘ i
1 ] 314 0-25 24386.687 Nmax 100 Nmax 13294.220
2 25 100 25-30 13284.220  RC(um) 25 RC(pm) 25
3 &0 78 50-75 10948.434 Dmax(pm) 550  Dmax(um) 550-573
4 75 63 75-100 8018.353
a 100 48 100-125 5484.974
6 125 40 125-140 5751.736
7 150 23 180-173 4210.539
g 173 27 175-200 3920.543
3 200 31 200-225 3750.159
10 225 23 225-250 2610.827
11 280 17 250-275 2938686
12275 18 275-300 2104.839
13 300 19 300-325 2428.396
14 325 21 325-330 2138.400 3
19 340 14 350-375 907.852
16 375 g 375-400 851.057
17 400 6 400-425 548.143
18 425 3 425-450 436.285
19 440 4 450-475 505.988
20 475 a 475-500 TET.587
21 500 3 500-525 368.304
22 525 2 525-350 780.494
23 550 2 550-575 147.149
24 575 ] 575-600 0
25 #00 ] 600-0 ]
“ nr *




4. Out of Memory. It is possible that too big pictures cause Out of Memory problems
during image processing. To solve this issue, you can increase the amount of memory
that Image]J use in Edit/Options/Memory & Threads command. The memory changes

will produced after Imagel restart.
S. Contact us

For any suggestions, problems or errors communication, don't forget to send an e-

mail to atpspin @ gmail.com with Neurite] as a subject.
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