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Background Biology

ANeurons are cells which transmit information through electrical
or chemical signals

AThey are core components of the nervous system (brain and
spine)
ANeurons are made up of; dendrites
wA cell body (sometimes called / \
a soma or neuron body) |

W5 SYRNAGSEa 04NBOSAGSNAEE ™™

nucleus NEURON

WAnlF E2y o4&l OGN} YyaYAOGS axon ending
wNB. Collectively, dendrites \
and axons are callegeurites \ /
myelin sheath

cell body
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Cell image analysis

: : Rat brain neurite _
ACell (microscopy) images are outgrowth image Neurites segmented

analysed by:
wBiomedical researchers
wPharmaceutical companies

AAnalysis includes but is not
limited to: Fluorescence |
wDetect and count neurons microscopy image Nuclel segmented

wDetect and quantify dots and
Inside cells -

wDetect neurites

wMeasure various features such as
cell area and elongatiomeurite
lengthetc

)
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HCAVision software package
by CSIRO Quantitative Imaging Group

http://www.hca -vision.com

AAutomated analysis of microscopy images of cells

w Thorough individual analysis
wHigh throughput analysis (batch processing)

AFeatures

wModules
¢ Neuron body segmentation
¢ Neuriteoutgrowth analysis
¢ Subcellular analysis

wParameter tuning Wizards

wBatch Processing

wResults Query Builder
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http://www.hca-vision.com
http://www.hca-vision.com
http://www.hca-vision.com

HCAVision modules incorporated by
iIndustrial HCS systems

AlmageXpress®y Molecular Devices
APathway H% by BD Biosciences
AOpera®by Perkin Elmer
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HCAVIsion tools as Web Service

AGalaxy toolshed repository

wMost of HCAVision cell analysis functions

¢ Detect neurons/cells

¢ Detect nuclei

¢ Detectneurites

¢ Detect dots

¢ Statistics for objects, lines and dots
wConvenience functions

¢ Image arithmetic

¢ Filter objects by morphology

¢ Label objects

¢ Overlay image witlabelledmask
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“—_: Galaxy Analyze Data Workflow Shared Data~ Visualization~ Help~ User~ Using 21.5 MB

Tools History

Unnamed history

search tools

11.6 MB
Get Data

= Upload a bag of files multiple files
to one dataset.

1: dendrits-smalltif
3.9 MB

format: tiff, database: ?
uploaded tiff file

el

= Upload File from your computer

Cellular Imaging

= Find cytoplasm from nucleus
donut Identify cytoplasm as a
donut-like region around a
nucleus

Image in tiff format

Detect dots Detect dot-like
structures in a 2D image

Create donut around a nucleus
Create a donut-like region around
a cell nucleus

Objects statistics Compute
statistics of objects in a binary or
labeled image

Detect nuclei from cytoplasm
holes Detect nuclei from absence

of stain of cytoplasm

Detect lines Detect linear features
in an image

Arithmetic operations with two
images Add, subtract, multiply, p
and divide two images .\}

Detect nuclei Detect nuclei in a 2D
microscope image

Detect cells Detect cells with or
without using a nucleus image as
a mask

Overlay image with labelled mask
Create a colourful overlay image
from an original image and a
labelled mask

Statistics for lines Compute
statistics for lines in an image




Detect nuclel

Extract image
channel

Image
smoothing

background

Remove very
small objects

Automated
thresholding

Split
objects
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-_ Galaxy

Tools

search tools Q)

Get Data

= Upload a bag of files multiple files
to one dataset.

= Upload File from your computer

Cellular Imaging

= Find cytoplasm from nucleus
donut Identify cytoplasm as a
donut-like region around a
nucleus

= Detect dots Detect dot-like
structures in a 2D image

= Create donut around a nucleus
Create a donut-like region around
a cell nucleus

= Objects statistics Compute
statistics of objects in a binary or
labeled image

= Detect nuclei from cytoplasm
holes Detect nuclei from absence
of stain of cytoplasm

= Detect lines Detect linear features
in an image

= Arithmetic operations with two
images Add, subtract, multiply,
and divide two images

= Detect nuclei Detect nuclei in a 2D
microscope image

» Detect cells Detect cells with or
without using a nucleus image as
a mask

Analyze Data

Detect nuclei (version 1.1.0)

Input image:
| 1: dendrits-small.tif = |
Original RGB or grayscale image.

Smoothing element size:
1.5

Smoothing is useful to suppress noise in images. This parameter controls the size of the kernel
for Gaussian smoothing, in pixels.

Thresholding sensitivity:
0.34

Select a threshold value such that segmented regions correspond best to nucleus bodies. This
parameter derives a threshold based on both intensity and gradient.

MNucleoli radius:

I

Objects with size below this radius, in pixels, will be removed.

Largest nuclei radius:
300
Objects with size above this radius, in pixels, will be removed.

Radius of holes:

}

Maximum radius of holes, in pixels, to fill in in segmented nuclei.

Split objects:

o

Whether to split touching objects.

Select nuclei channel:
| Red channel + |

The best image channel (red, green or blue) for detecting nuclei. For grayscale images select
red channel.
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Using 21.5 MBE

History - B

Unnamed history

11.6 MB =
1: dendrits-smalltif @ 8
3.9 MB

format: tiff, database: ?

uploaded tiff file

HOO 7

Image in tiff format




Analyze Data

Using 21.5 ME

Tools

search tools Q

Get Data

= Upload a bag of files multiple files
to one dataset.

= Upload File from your computer

Cellular Imaging

= Find cytoplasm from nucleus
donut Identify cytoplasm as a
donut-like region around a
nucleus

= Detect dots Detect dot-like
structures in a 2D image

» Create donut around a nucleus
Create a donut-like region around
a cell nucleus

= Objects statistics Compute
statistics of objects in a binary or
labeled image

= Detect nuclei from cytoplasm
holes Detect nuclei from absence
of stain of cytoplasm

= Detect lines Detect linear features
in an image

= Arithmetic operations with two
images Add, subtract, multiply,
and divide two images

= Detect nuclei Detect nuclei in a 2D
microscope image

= Detect cells Detect cells with ar
without using a nucleus image as
a mask
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History - B

Unnamed history
11.6 MB .

4: Nuclei binary mask for @& § 3%
dendrits-small.tif

1: dendrits-small.tif @ 8%
3.9 MB
format: tiff, database: 7

uploaded tiff file
BHOO 7

Image in tiff fTormat




Detect neurons

-_ Galaxy

Tools

= Detect nuclei Detect nuclei in a 2D
microscope image

= Detect cells Detect cells with or
without using a nucleus image as
a mask

= Overlay image with labelled mask
Create a colourful overlay image
from an original image and a
labelled mask

= Statistics for lines Compute
statistics for lines in an image

= Detect neurites Detect neurites in
a 2D microscope image

= Label objects Label abjects in a
binary image from 1 to N where N
is the number of objects

= Filter objects by morphology Filter
objects in an image by their
morphological properties

= De-clump touching objects
Separate any merged objects such
as merged nuclei or cells

= Statistics for dots Compute
statistics for dots in the image

» Detect neurons Detect neurons
from a neurite outgrowth image
with or without using a nucleus
image as a mask

Analyze Data

Detect neurons (version 1.1.0)

Input image:
1. dendrits-small.tif
Original RGB or grayscale image.

Muclei binary mask {(optional):
4 Nuclei binary mask for dendrits-small.tif =
Choose a nuclei binary mask, if available. Otherwise, choose ‘Selection is Optional'.

Smoothing element size:

=
e

smoothing is useful to suppress noise in images. This parameter controls the size of the kernel
for Gaussian smoothing, in pixels.
Threshold sensitivity:

0.05

Select a threshold value such that segmented regions correspond best to neuron bodies. This
parameter derives a threshold based on both intensity and gradient.

Maximum radius of a neuron body:

Objects with size above this radius, in pixels, will be removed.

Minimum radius of a neuron body:

I

Objects with size below this radius, in pixels, will be removed.

Select neuron channel:

Green channel =
The best image channel for detecting neuron cells.

Execute
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Using 21.5 ME

History = %

Unnamed history

11.6 MB I
4: Muclei binary mask for @& { 3
dendrits-small.tif

1: dendrits-small.tif @ [ 5
3.9 MB

format: tiff, database: ?

uploaded tiff file

HOO &

Image in tiff format




Tools

Analyze Data

Detect nuclei Detect nuclei in a 2D
microscope image

Detect cells Detect cells with or
without using a nucleus image as
a mask

Overlay image with labelled mask
Create a colourful overlay image
from an original image and a
labelled mask

Statistics for lines Compute
statistics for lines in an image

Detect neurites Detect neurites in
a 2D microscope image

Label objects Label objects in a
binary image from 1 to N where N
is the number of objects

Filter objects by morphology Filter
objects in an image by their
morphological properties

De—clump touching objects
Separate any merged objects such
as merged nuclei or cells

Statistics for dots Compute
statistics for dots in the image

Detect neurons Detect neurons
from a neurite outgrowth image
with or without using a nucleus
image as a mask

Logical operations with two
images AND, OR, and XOR

Extract image channel Extract red,
green or blue channel from a color
image
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Using 21.5 MB
History = O

Unnamed history

11.6 MB %
5: Neuron bodies binary @ ] 8¢

mask for dendrits-small.tif

4: Nuclei binary mask for @& { &
dendrits-small.tif

1: dendrits-smalltif @ I 8

3.9 MB
formar: tiff, database: ?

uploaded tiff file
HOQ &

Image in tiff Tormat




Overlay image withHabelledmask

Tools

= Detect nuclei Detect nuclei in a 2D
microscope image

= Detect cells Detect cells with or
without using a nucleus image as
a mask

= Owverlay image with labelled mask
Create a colourful overlay image
from an original image and a
labelled mask

= Statistics for lines Compute
statistics for lines in an image

= Detect neurites Detect neurites in
a 2D microscope image

= Label objects Label objects in a
binary image from 1 to N where N
is the number of objects

= Filter objects by morphology Filter
objects in an image by their
morphological properties

» De-clump touching objects
Separate any merged objects such
as merged nuclei or cells

= Statistics for dots Compute
statistics for dots in the image

» Detect neurons Detect neurons
from a neurite outgrowth image
with or without using a nucleus
image as a mask

Overlay image with labelled mask (version 1.1.0)

Input image:
| 1: dendrits-small.tif =
Original RGE or grayscale image.

Mask image:

| 5: Meuron bodies binary mask for dendrits-small.tif 2 |

A binary (black-and-white) or labelled image. In a binary mask all objects are labelled 1 and a
background is labelled 0. In a labelled image objects are labelled from 1 to N and a background
is labelled 0.

Objects in a mask image already labelled:
L

Check this box if objects in the mask image have been already labelled.

Overlay transparency:

Set transparency to a value between 0 (opaque) and 1 (transparent)

This component averlays labelled objects on a grayscale or RGE image. The object can be
inputted from a labelled image or a binary image (in which case this component assigns unigue
labels to individual objects). The resulting overlay gives regionally unique colours to individual
objects while retaining the original image.
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History

- o

Unnamed history
11.6 MB

< =

5: Neuron bodies binary
mask for dendrits-small.tif

® [ 8%

4: Muclei binary mask for
dendrits-small.tif

@ {1 #

1: dendrits-small.tif
3.9 MB

format: tiff, database: 7
uploaded tiff file

BHOO

Image in tiff Tormat

® [ %
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