NeuroAnatomy
Simple Neuron Tracer (SNT)

http://snyderlab.com/2016/05/25/tracing-neurons-using-fiji-imagej/
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Instalar el plugin

[9° (Fiji Is Just) Image!
File Edit

0 o|c|o|/| 4]

A

Image Process Analyze Plugins Window

Developer Menu

1. Abrir el actualizador de FlJlI/ImageJ
(Help > Update...)

2. Hacer click en “Manage Update Sites”
3. Seleccionar del listado:
- Java-8

- Neuroanatomy

4. Cerrar la ventana y hacer click en
‘Apply Changes”

5. Reiniciar el programa

@ Manage update sites *
- O x A Name URL Host Directory on Hos
ImageJ https:lupdate.imagej.net/ -
Help | Table ] il https://update fiji.sc/ B
Fiji-Legacy https:/isites.imagej.netFiji-Legacy/ T
-I ‘ I}v' SII:' LUT1| ‘? ‘ i | & ‘ | »> @Java-a hitps:/isites.imagej.net/Java-8/
o ) |L_||2015-Conference hitps:/isites imagej neti2015-Conference/
Click here to search []|3D ImageJ Suite https //sites.imagej.netTboudier/
\ [ |3Dscript https:/iromulus. oice uni-erlangen.de/updatesite/
ImageJ Website... |L||NanoJ-VirusMapper ntips:sites imagej.nevNanoJ-VirusMapper/
ImageJ News... NEUBIAS https:/isites.imagej.netNeubias!/
. v|[Neuroanatom hitps:/isites.imagej.nevNeuroanatomy/
Documentation... NeuroCyto Lab hitps:/isites.image].net/Christopheleterrier/
Installation. . Q NeuroCyto LUTs hitps:/isites.imagej.net/NeuroCyto-LUTs/
N ) [|[NoiSee https:/isites.imagej.netNoiSee/ _
Mailing List... 1Inuclaartladicina | Jlsitas i i inal =
B I — R ‘
Dev Resources. Addmysite || Addupdate site | ‘ emove || UpdateURLs || Close |
Plugins... }
MZCFDS___ @ Image) Updater - a X
Macro Functions...
Examples ’ Name |/ statsiction Update Site
Update ImageJ...
Refresh Menus
About Plugins »
About ImageJ...
Report a Bug
Help on Menu ltem
Switch to Modern Mode
NEUBIAS g
Update...
Upload Sample Image. ..
Apply changes I ‘ Advanced mode ‘ ‘ Close ‘
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Iniciar SNT

1% (Fiji Is Just) Image) — O p4

File Edit Image Process Analyze | Plugins | Window Help Table

[=fela{[SIPZAPAL<IEN VN [[EIF ol 1>

Developer Menu Sandbox * Jetose Shol g
AutoRun » Neuroanatomy Shortcut Window
Kymograph » Reconstruction Plotter...
1. Abrir una imagen Reconstruction Viewer
SciView
H [13 1 ”
2. Hacer click en “Plugins Ering ,
3. Buscar en el desplegable “Neuroanatomy”
4. Seleccionar “SNT...” »
| 5| SNT Startup Prompt =
5. Elegir la imagen que se quiere analizar Image  C2-4 channels.ca v
Image file Browse
6. Las vistas que se quieren ver para hacer el trazado
(Recomendacion: trabajar con el plano XY para consumir menos ecorctucton fie —
memoria del ordenador)
. . . o . i fz Mei ing: Onl i b
7. Si se tiene una imagen con varios canales, seleccionar el numero de eerinteriece | Eemenening: Oy L ve
canales con el que se quiere hacer el trazado Tradng chamnel 1
Cancelar




Trazado de neuritas

—— - pp— — a = P naen a3 wbLow SRRyt TugE D YRRV O awn
C2-4 channels.czi (33.3%) — O X (£ U
File Analysis | Utilities | Scripts View Help 27/64 (c:2/4 2227164 - 4 channels.czi #1); 76.06x76.06 microns (2048x2048); 8-bit; 256MB Edit Tag Refine/Fit Fill Analyze r
Click somewhere to start a new path...
Yes No Finssh CancelEsc
- 1
@ Main £ Options @ 3D
Cursor Auto-snapping:
[[] Enable Snapping within: XY | 1231 Z| 4%
1
Auto-tracing:
[/]Enable ' A*search «  algorithm
[[] Hessian-based analysis (0=0.093; max=0) O
Tracing on Secondary Image: d
e
) 2 : ,,,,, °

Filters for Visibility of Paths:

[] 1. Only selected paths (hide deselected) SNT 3.1.112

[[] 2. Only nodes within | 25+ nearby Z-slices

[[] 3. Only paths from active channel/frame
Defauk Path Colors:

Selected [ Deselected [

[[] Enforce default colors (ignore color tags)

Hide Path Manager Show Fill Manager

Tracing C2-4channels, C=1, T=1
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Trazado de neuritas

1. Elegir un primer punto

2. Elegir otro punto en la neurita para que el plug-in
genere el trazado

3. Presionar Y o click en para confirmar que el
trazado entre puntos es correcto.

4. Repetir el paso 3, hasta llegar al final de la neurita
(es recomendable ir por tramos para asegurarnos de que el
trazado se hace correctamente y no tarda demasiado en hacerlo)

5. Una vez acabado todo el trazado, presionar F o click
en Finish para validar el trazado completo

SNTv3.1.112

File Analysis Utilities Scripts View Help

Select a point further along the structure...

A Main g Options @ 3D

Cursor Auto-snapping:
[ Enable Snapping within: ¥¥ | 12-3 Z| 4/%

Auto-racing:
Enable A*search | algorithm
[] Hessian-based analysis (0=0.093; max=0) o

N —

Tracing on Secondary Image:

Filters for Visibility of Paths:
[] 1. Only selected paths (hide deselected)

[] 2. only nodes within | 25 nearby Z-slices

D 3. Only paths from active channel/frame
Default Path Colors:
Selected [ Deselected [

[[] Enforce default colors (ignore color tags)

Hide Path Manager Show Fill Manager

Tracing C2-4channels, C=1, T=1




Ver Tamano de las neuritas

Una vez COMPLETADO el trazado de las neuritas,
desde la ventana Path Manager

1. Hacer click en Tag > Morphometry > Length

2. Ahora nos apareceran los tamafios de las disntintas
ramas como [L: X.XXum]

Exportar datos

Para exportar los datos de todas las neuritas o “paths” que
hemos marcado

Hacer click en: Analysis > Path Properties: Export CSV...

Lo que nos generara un documento “.csv” donde estaran
todos los datos relativos las neuritas trazadas.

|£| Path Manager |£| Path Manager
Edit | Tag I Refine/Fit  Fill Analyze Edit Tag Refine/Fit Fill Analyze
[Brath g Type = = Path (1) [L:0,000pm] [Single Point]
=H == Path (2) [L:6,60 1pm]
i & Color > [ Path (3) [L:30, 763um]
= B Image Metadata > =+ Path (4) [L:15,385um]
i] Path (5) [L:31,224um]
(k. Morphometry 2 Cell ID =-E] Path {8) [L:7,304um]
w-[] Path (7) [L:39,265um]
#  Custom.. v | Length .[] Path (3) [L:31,994.m]
I Remove All Tags.. Mean Radius
Path Order
Text Fitering: w E @ EIE Text fitering: ~ L]
SNT 3.1.113 SNT 3.1.113
SNTwv3.2.8 *
File | Analysis I Utilities  Scripts  View  Help Q
Icﬁch ¥ Path Order Analysis
B Path Properties: Export CSV...
@ Sholl Analysis...
AM Q  Sholl Analysis (by Focal Point)...
¥ Strahler Analysis
E Measure..
Curser | W Quick Measurements
[ Enable Snapping within: ¥t | 12[3] Z| 2 2
Ansto-tracing:
Enable ‘A* search e |a|goriﬂ'1m
[ ] Hessian-based analysis (o=0.074; max=63.75) II'
Trace on Secondary Image




Analisis Sholl

1. Seleccionar el punto donde hemos marcado el soma
de la neurona

2. Hacer click derecho sobre el punto del soma vy
seleccionar la opcion © 7

3. En la nueva ventana “Sholl Analysis SNT” determinar
el radio de los circulos Sholl en “Radius step size”

4. Una vez ajustados los parametros del andlisis, hacer
click en “Run Analysis”

[{fF MAX_C2-4 channels.czi (33.3%) - n] X
76.06x76.06 microns (2048x2048); 8-bit; 4MB

Select Nearest Path
Add Nearest Path to Selection
Select Paths by 2D ROI

G
May(s+G

v

Click on Brightest Voxel Above/Below Cursor
Continue Extending Path (0)
Fork at Nearest Node (or Alt+Click)

Edit Path (0)

Maytis+E

Connect to Help...

Sholl Analysis at Nearest Node

Alt+Mayts+A

Count Spine/Varicostties...

Sampling:

Path filtering | Mone w

Radius step size 2= I

Preview 4m Ver los circulos sholl sobre la imagen

Metrics:
Polynomial Fit:

‘Best fitting' degree

2

Degree

Sholl Decay:

Method | Automatically choose w

MNormalizer | Default

Output:

Flots |Linear plot

Detailed table

Tables

Annotations | Mone

Annotations LUT | Spectrum.lut
i IR |

Save files 4= Guardar Grafica y Tabla del analisis

Destination | C:\Usersicgallego Browse

Run Analysis

Options, Preferences and Resources. ..

MAX_C2-4 channels.czi (33.3%)
76.06x76.06 microns (2048x2048); 8-bit; 4MB

Circulos Sholl

N m]

for Mised Paths- 1.1

actos Reg, 1.1u8 [ Sholl-Profiles _ O %
! ! ! ' Radius Inters. Radius (Pal... Inters. (Po... Radius log{Inters....
T 0 g 1 0.0 10 0.0 1.40289618... [2.0 3.1656163...
B 2.0 2.0 2.0 2.03148341... 4.0 3.3968129...
3 =0 2.0 4.0 2.60559976... 6.0 3.6280096...
g 4 6.0 2.0 5.0 3.12516525... 8.0 3.8502063...
Ll ] 5 5.0 5.0 3.0 3.50018988... |10.0 4.0204022...
g 5 10.0 4.0 0.0 [4.00067365... |12.0 4.32150%6...
2 7 120 2.0 20 2.35661656... | 14.0 4.5527962...
B 140 5.0 140 2.55801860... |16.0 4.7839925...
” ] B 16.0 2.0 6.0 2.50467575... |18.0 5.01518%...
10 18.0 2.0 18.0 509720011, 20.0 5.2463862...
) ) ) i1 20.0 5.0 20.0 5.23487957... 22.0 5.4775829...
0 2 ] m 5 2 22.0 5.0 22.0 5.31321818... 24.0 5.7087795...
20 Distance from 32,125, 30,602, 0 (um) 13 24.0 7.0 240 5.34691591... 26.0 5.9399762...
st | s | ware| 14 26.0 8.0 .0 5.32107279... [28.0 £.1711728...
15 28.0 7.0 8.0 5.24068881... 30.0 6.4023695...
15 50.0 7.0 30.0 5.10576396... 32.0 5.6335662...
7 52.0 2.0 320 2.91629825... 34.0 5.8647628...
18 340 2.0 340 2.57229169... 36,0 7.0959595...
e 3.0 5.0 %0 2.37374%25... 38,0 7.327156 1.
20 3.0 2.0 8.0 2.02085587... |40.0 7.5533528...
21 [40.0 2.0 0.0 3.61302681... 42.0 7.7895494...
2 [42.0 2.0 42.0 3.15085680... 44.0 5.0207461...
23 4.0 20 4.0 2.63414593... 46.0 5.2519428...
24 [46.0 20 %6.0 2.06289419... 48.0 5.4831394...
25 %8.0 2.0 .0 1.43710153... [50.0 5.7143361...
i3 50.0 10 50.0 0.75676813... 52.0 8.9455327...
27 52.0 2.0 52.0 0.02189381... 0.0 0.0






