Protocol: basic cell segmentation using nuclear pixel expansion Exported - 2024-04-15

Introduction

This is an analysis pipeline to perform basic segmentation of Imaging Mass Cytometry (IMC) images. Essentially, the nucleus
in each ROl is identified, and a nuclear 'mask’ is generated. Subsequently, the shape of this mask is expanded by a number
of pixels, creating a cellular mask, and also a cytoplasmic mask. This is known as 'pixel expansion'. This method of cell
segmentation is very simple, and works for many situation, but is not recommended for images with dense cell communities
- for these, the intermediate or advanced segmentation pipelines are recommended.

1. ldentify primary object (nucleus) 2. Pixel expansion to create 3. Create a cell ‘mask’ based on
secondary object (cell membrane) objects
and tertiary object (cell cytoplasm)

Software installation

To use this workflow, you will need to install R/RStudio, the Spectre, and CellProfiler (note: you do not need the custom IMC
modaules listed on the linked CellProfiler page).

@ Ifyou are unfamiliar with using R, RStudio, or Spectre, check out our 'getting started' page.

Setup

Experiment folder

Create a folder for your experiment, and then create a subfolder called 'data’, another subfolder under that one called 'ROIs'".

Folders Folders Folders
MCexperiment &> [ data 2> CE

Download CellProfiler template

Go to: https://github.com/ImmuneDynamics/Spectre/tree/master/workflows/Spatial%20-%20simple/data and click on either
the MAC or WINDOWS version of the CellProfiler (.cpproj) file.
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H ImmuneDynamics / Spectre @ Unwatch ~ 5 # Unstar 22 % Fork 9
<> Code (*) Issues 13 i1 Pull requests ) Discussions (+) Actions [ Projects
¥ master ~ Spectre / workflows / Spatial - simple / data / Go to file Add file ~
9 tomashhurst Major updates ... 3 hours ago %) History
m ROIs Major updates 3 hours ago
0 masks Updates 3 months ago
[@ BasicSegmentation_MAC.cpproj Major updates 3 hours ago

[3 BasicSegmentation WINDOW... Major updates 3 hours ago

Then click 'Download'.

& ImmuneDynamics / Spectre @Unwatch ~ 5 # Unstar 22 % Fork 9
<> Code () Issues 13 i1 Pull requests ) Discussions (+) Actions [T Projects
# master ~ Spectre / workflows / Spatial - simple / data / Go to file

BasicSegmentation_MAC.cpproj
9 tomashhurst Major updates Latest commit b646chbf 3 hours ago YY) History

A3 1 contributor

Ch

Executable File 124 KB Download  |C]

View raw

Add the CellProfiler (.cpproj) file to your experiment folder.
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Folders Folders
[ masks
|7 metadata [ ™ ROIs

| 7] Spectre simple spatial [~
- P ple sp Other

&
&

[+] BasicSegme..n_ MAC.cpproj @
[+] BasicSegme..DOWS.cpproj @

Export TIFF files from the original MCD files

You can do this using either MCD Viewer (on windows) or HistoCat++ (on Mac). Each ROl should be a folder, containing
single-page TIFFs (one per channel for that ROI). Under 'ROIs', place your ROI folders

Folders Folders

|| data = . || ROIs [- 32
- n‘l&Radata_ . [- 33 other

|7 Spectre simple spatial e

[+] BasicSegme..n_MAC.cpproj @
[+] BasicSegme..DOWS.cpproj @

Folders Images
W CD3_En70.tif °
|71 ROIOD4 @ W CD4_Gd156.tiff @
|71 ROIODG @r W CD8a_Dy162.tiff -]
|7 ROIODB [} W CD11b_Sm149.tiff (-]
7 ROIOTO @ W CD20_Dy161.tiff @
| ROIOT2 @r W CD45_Sm152.tiff @
W DNAT_Ir1891.tiff &
M DMA3_Ir193.tiff [

Masks folder

Create a final folder under 'data’ called 'masks'.

¥

Folders Folders
| o masis
| 7 metadata [ [ ROIs

| 7| Spectre simple spatial [~

- 5P ple sp Other

L L

[+] BasicSegme..n_MAC.cpproj @
[+] BasicSegme..DOWS.cpproj @

Generating cell masks using CellProfiler (v3.0 or above)

Once we have produced TIFF files, we can import the DNA TIFF files into CellProfiler.
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CellProfiler: open CellProfiler and then open the template file

+ Open CellProfiler (v3.0 or higher)
+ Select File > Open, and open the template file (provided above)

Exported -

@& CellProfiler N[0 Edit Test DataTools Window Help

@FOG® O C

@ C IdentifyTe  Clear Pipeline
@ E ConvertQ
® & ConvertC View Image
® E ConvertQ
® & Savelmac Analyze Images #EN
@ [ Savelmag ‘
® & Savelmag RUn Multiple Pipelines
Open a New CP Window
Resume Pipeline

Quit #EQ ]

@ © @ CellProfiler:  New Project tepproj (/Users/thomasa/OneDrive - The University of Sydn...

C Images Open Project... #¥O = - .
G Metadata Open Recent > _gm crleatlng_ your project, use the Images module to
© NamesAn Save Project 38S ile a list of flIIes and/or folders tr'!at you want to analy:ze.
- : an also specify a set of rules to include only the desired
& Groups Save Project As... 1 your selected folders.

@ & ImageMa  Revert to Saved

@ & IdentifyPl  Import >

® B |dentifySt  Export >

| 7 ROIs i »

&y BasicSeg..MAC.cpproj =

[+4 BasicSeg...OWS.cpproj @

[ View output settings

7 Adjust modules: + -

¥ Run ¥ Step

? | Default Input Folder: jUsers/thomasa

e
e e

.] Default Output Folder: /Users/thomasa

B

? Output file format: Do not write MATLAB or HDFS files
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Folders

I 5

Developer

CellProfiler: overview of pipeline

+ Images, Metadata, NamesAndTypes, and Groups are effectively settings that relate to the images
+ ImageMath combines the two DNA channels and amplifies the signal by a specified factor
+ ldentifyPrimaryObjects (nuclei) uses one of a number of methods to identify nuclei

Exported - 2024-04-15

. ntif ndar (cells) uses pixel expansion to estimate the boundaries of the cell, by taking the shape of the

nucleus and expanding outwards by a certain number of pixels

« ldentifyTertiaryObijects (cytoplasm) uses the cell object and subtracts the nuclear object, to create a cytoplasm object

CellProfiler: set default output folder

* Go to File > Preferences

« If Default Output Folder is suitable, then don't change anything

+ If you would like output images to be saved elsewhere, change Default Output Folder to a desired destination

CellProfiler: load images

+ Drag and drop the ROI folders into the area shown

Folders

|77 ROIs .

Other

[+] BasicSeg..MAC.cpproj @
L] BasicSeg...OWS.cpproj @

Folders

ROI0O2
ROIOO4
ROIOOG

ROIOD8

ROIOT12
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@  © cellProfiler 3.1.9: BasicSegmentation_MAC.cpproj (/Users/thomasa/OneDrive - The University of Sydney (Staff)/Library/Github (public)/SpectreMAR/
Ci images - - — -
& Metadata To begin creating your project, use the Images module to compile a list of files and/or folders that you
G o7 want to analyze. You can also specify a set of rules to include only the desired files in your selected
NamesAndTypes folders.
& Groups
® & ImageMath
® & |dentifyPrimaryObjects
® [ IdentifySecondaryObjects
@& [ |dentifyTertiaryObjects ¥ DS Store
® E ConvertObjectsTolmage 12711271, ome.tiff
@® E© ConvertObjectsTolmage :llglie.yaiﬁﬂmim
4 e .oma.
® @ ConvertObjectsTolmage 138Ba 138Ba.ome tiff
® & Savelmages 140Ce_140Ce.ome. tiff
® & Savelmages 141Pr_alphaSMA. orme.tift
= 143N _VIM . orme. T
® E Savelmages 149%m_COTIb, ome tiff
1525m_CD46 ome tiff
156Gd_CD4 omae.tift
159Tb_CDEB.ome.tiff
1610y _CD20.ome.tiff
1620y_CDBa.ome.titf

+ Each folder containing TIFFs represents one ROI, and the TIFFs within that folder represent different signals measured
in that ROI.

+ In this example: ROl was a particular 1 mm
antibody measured on that area.

2 area of bone marrow, and each TIFF was a different metal-conjugated
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& @ cellProfiler 3.1.9: BasicSegmentation_MAC.cpproj (/Users/thomasa/OneDrive - The University of Sydney (Staff)/Library/Github (public)/SpectreMAP/...

© Images

& Metadata

E MNamesAndTypes

E Groups
® [ ImageMath
® & |dentifyPrimaryObjects
® © IdentifySecondaryObjects
® @ |dentifyTertiaryObjects
® [ ConvertObjectsTolmage
® & ConvertObjectsTolmage
® & ConvertObjectsTolmage
® © Savelmages
@ © Savelmages
® & Savelmages

View output settings

? Adjust modules:  +

|b> Start Test Mode [ Analyze Images

To begin creating your project, use the Images module to compile a list of files and/or folders that you
want to analyze. You can also specify a set of rules to include only the desired files in your selected

folders.

.D5_Store

1271127 .ome.tiff
131¥e_131Xe.ome.tiff
134X¥e 134Xe.ome tiff
138Ba_138Ba.ome.tiff
140Ce_140Ce.ome.tiff
141Pr_alphaSMA.ome tiff
143Nd_VIM.ome tiff
1485m_CD11b.ome. tiff
1625m_CD45.ome. tiff
156Gd_CD4.ome.tiff
159Tb_CD68.ome.tift
1610y _CD20.ome.tiff
162Dy_CDBa.ome.tiff

Show files excluded by filters

Filter images? Images only a

Apply filters to the file list  Apply filters to the file list

Found 25 rows

CellProfiler: metadata

+ The Metadata module uses regular expression patterns in the way the TIFF files are named to determine the metal
and antibody names represented by each TIFF file
+ Additionally, regular expression are used to determine the Slidename (i.e. the MCD file) and the Region (i.e. the ROI).

© Important

The default (PC) template uses "\\" to denote folder locations for metadata. It appears twice in the 'Slidename' and
'Region' regular expression bar (see image on right). If you are using a Mac, you should either use the Mac template
file (provided above), or change both instances of the "\\" to "/".

+ The rules that govern how these regular expressions are read can be modified if required.
+ Press UPDATE to scan through the TIFF files using these rules to view the Metadata output
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[ ] @ CellProfiler 3.1.9: BasicSegmentation_MAC.cpproj ({Users/thomasa/OneDrive - The University of Sydney (Staff)/Library/Github (public)/Spectre/segmentation/Simple nuclear)

=1
(=1
(=
(=
®E

Images
Metadata
NamesAndTypes
Groups
ImageMath

®E
o
[
[
o
o
® 0

@0

IdentifyPrimaryObjects
IdentifySecondaryObjects
IdentifyTertiaryObjects
ConvertObjectsTolmage
ConvertObjectsTolmage
ConvertObjectsTolmage
Savelmages

Savelmages

Savelmages

View output settings

? Adjust modules: = +

|P> Start Test Mode P Analyze Images

The Metadata module optionally allows you to extract information describing your images (i.e, metadata) which will be stored along
with your measurements. This information can be contained in the file name and/or location, or in an external file.

EXTract metaaatar
Metadata extraction method

Metadata source

Regular expression to extract from file name

Extract metadata from

Metadata extraction method
Metadata source
Regular expression to extract from folder name

Extract metadata from

Metadata data type

Update Path / URL Series Frame

JUsers/thomas...Ce_Cel140.tiff 0
JUsersfthomas...r_ArAr80.tiff 0
JUsersfthomas..1b_Sm149.tiff 0
JUsers/thomas...20_Dy161.tiff 0
JUsers/thomas...D3_Er70.tiff 0
JUsers/thomas...45_Sm182.tiff 0
JUsersfthomas...D4_Gd156.tiff 0
JUsers/thomas...68_Th159.tiff 0
JUsers/thomas.. 8a_Dy162.tiff 0
Nsers/thomas _nl Tm1RALHf 0

W wm N DM AW N S

=
=]

Found 90 rows

W ves

Extract from file/folder names

File name

MO

*(?P<lsotype>*)_(?P<Antibody>*)

All images

Extract from file/folder names

Folder name

*{(?P<Region>*)$

All images

Remove this extraction method

Add another extraction method

Text

[=]

cooooooooo

Antibody

Cel140.tiff
ArAr80.tiff
Sm149.tiff
Dy161.tiff
Er170.tiff
Sm162.tiff
Gd156.tiff
Tb159.tiff
Dy162.tiff
Tm169 tiff

FileLocation

file:/Users/t..
file:/Users/t...
file:/Users/t...
file:/Users/t...
file:/Usersjt...
file:/Usersjt...
file:/Users/t...
file:/Usersft...
file:/Usersft...
fila: /U sersit

Ce_Ce140.tiff
r_ArAr80.tiff

1b_Sm149.tiff
20_Dy161.tiff
D3_Er170.tiff

45_Sm162.tiff
D4_Gd156.tiff
68_Tb159.tiff
8a_Dy162.tiff
nl Tm1&9 tiff

Isotype

140Ce
BOArAr
CD11b
cbz2o
cD3
CD4s
cba
cD68
CD8a

Collanenl

Region

ROID0OZ
ROI002
ROI002
ROI002
ROI002
ROI002
ROI002
ROID0DZ
ROI002
ROINNDZY

CellProfiler: NamesAndTypes

+ For this basic segmentation pipeline, the two DNA channels are named 'DNA1' and 'DNA2' by looking for the metal
name (from Metadata) that corresponds to those channels.
« On our instrument, the metal name is repeated with an underscore in between (e.g. 1911r_191Ir). This can be modified
for datasets where the metals are named differently.
« If you aren't sure what the metal names are, have a look in the metadata module (or check the name of the TIFF file).
+ Press UPDATE to see the labels and which images they are applied to.
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[ ) @ CellProfiler 3.1.9: BasicSegmentation_WINDOWS.cpproj (/Usersfthomasa/OneDrive - The University of Sydney (Staff)/Library/Github (public)/Spectre...

Images
Metadata

The NamesAndTypes module allows you to assign a meaningful name to each image by which other
modules will refer to it.

NamesAndTypes
Groups

ImageMath
IdentifyPrimaryObjects
IdentifySecondaryObjects
|dentifyTertiaryObjects
ConvertObjectsTolmage
ConvertObjectsTolmage
ConvertObjectsTolmage
Savelmages
Savelmages
Savelmages

RERE

®C
®C
®C
®&C
®C
®oC
®C
®&C
®C

Assign a name to

Process as 3D7

Select the rule criteria

: to assign these images
Select the image type

Set intensity range from

Select the rule criteria

: to assign these images
Select the image type

Set intensity range from

Update

View output settings
? Adjust modules:  +

| Start Test Mode > Analyze Images

Found 1 image sets

DNAT

Images matching rules
I¥es ° No

Match Al B of the following rules
Any B of the following are true

File B Does B Contain

DNA1

Grayscale image
Image metadata

Duplicate this image

Match Al B of the following rules
File B Does B Contain
DNA3
Grayscale image
Image metadata

Dunlicate this imaoe

DNA3

1 191r_DNAl.ome.tiff 193Ir_DNA3.ome.tiff

B DNA

B onas

CellProfiler: Groups

+ The Groups module isn't used in this workflow

CellProfiler: start TEST mode

By using test mode, you can step through each of the modules - which will be applied to the first set of images in your
dataset. This way you can check that each component of the pipeline is working correctly.

View output settings

? Adjust modules: +

|B Start Test Mode

¥ Analyze Images
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[ ) @ CellProfiler 3.1.9: BasicSegmentation_WINDOWS.cpproj (/Users/thomasa/OneDrive - The University of Sydney (Staff)/Library/Github (public)/Spectre...

C Images
C Metadata
E MNamesAndTypes
E Groups
Il ® & ImageMath
Il ® © IdentifyPrimaryObjects

Il ® © IdentifyTertiaryObjects
Il ® © ConvertObjectsTolmage
Il ® © ConvertObjectsTolmage
Il ® © ConvertObjectsTolmage
Il ® © Savelmages

Il ® © Savelmages

Il ® © Savelmages

View output settings

? Adjust modules:  + -

% Run

B Exit Test Mode

Il ® & IdentifySecondaryObjects

b Step

= Mext Image Set

Operation

Name the output image

Image or measurement?
Select the first image

Multiply the first image by

Image or measurement?
Select the second image

Multiply the second image by

Raise the power of the result by
Multiply the result by

Add to result

Set values less than 0 equal to 07
Set values greater than 1 equal to 17

Ignere the image masks?

Found 1 image sets

Add

AlIDNA

Image [~ ]

DNA1 a (from MamesAndTypes)
1.0

Image a

DMNA3 a (from MamesAndTypes)
1.0

Add another image

1.0

400

0.0

° Yes No

o Yes MNo
Yes @ No

Press 'Start Test Mode'.

You can see which module the process is up to, as it will be underlined.
Press 'Step' to execute the current module and visualise the output (if a visualisation step is included).

Press 'Step' again to proceed to the next module, or modify the parameters of the existing module if required (if a
parameter is modified, pressing 'Step' will re-run the current module).

Use test mode for the first run-through of each of the following modules. Then the entire dataset can be analysed

automatically using 'Analyze Images'.

CellProfiler: ImageMath

This step merges the two DNA channels together and multiplies that signal by a specified factor and calls this output 'AlIDNA'

https://wiki.centenary.org.au/x/GzrDCw -

Press 'Step'
View the output

Use the zoom tool (magnifying glass) to zoom into an area of the image (on any image, the zoom will be applied the
same), and determine if the DNA signal is clear and bright
If the signal is too bright or too dim, the multiplication factor can be changed from the default, and 'Step' can be

clicked to run ImageMath again.
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[ NON | ImageMath #5, image cycle #1
i L]
#E> Q= B
DNA1 DNA3
0 0
200 200
400 400
0 200 400
0
200
400
X: 498 Y. 17 Intensity: 0.3296

CellProfiler: Primary Objects

In this step, CellProfiler attempts to identify the nuclei in the image.

+ Press 'Step' and view the output (coloured nuclei 'object’, and nuclei outlines)

+ Use the zoom tool to zoom in on an area of the image

+ Green boundaries are the proposed boundaries of nuclei objects, purple outlines are possible nuclei that were
excluded because the did not fall within the required parameters for a nucleus (e.g. too large, too small, etc)

+ If the creation of nuclei objects was not suitable, then modify the parameters (usually changing the 'Typical diameter of
objects to by identified) minimum and maximum values.
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[ ) @ CellProfiler 3.1.9: BasicSegmentation_WINDOWS.cpproj (/Users/thomasa/OneDrive - The University of Sydney (Staff)/Library/Github (public)/Spectre...

Images

Metadata
MNamesAndTypes

Groups

Il ® @ ImageMath

Il @ & |dentifyPrimaryObjects
Il ® @ I|dentifySecondaryObjects
1l ® © IdentifyTertiaryObjects
Il ® & ConvertObjectsTolmage
Il ® © ConvertObjectsTolmage
Il ® @ ConvertObjectsTolmage
Il ® & Savelmages

Il ® © Savelmages

Il ® © Savelmages

REREE

View output settings
? Adjust modules:  +
% Run [ Step

B Exit Test Mode

= Mext Image Set

Use advanced settings?

Select the input image

Name the primary objects to be identified

Typical diameter of objects, in pixel units
(Min,Max)

Discard objects outside the diameter range?

Discard objects touching the border of the image?

Threshold strategy

Thresholding method

Threshold smoothing scale

Threshold correction factor

Lower and upper bounds on threshold
Method to distinguish clumped objects

Method to draw dividing lines between clumped
ohjects

Automatically caleulate size of smoothing filter for
declumping?

Automatically calculate minimum allowed distance
between local maxima?

Speed up by using lower-resolution image to find
local maxima?

Fill holes in identified objects?

Handling of objects if excessive number of objects
identified

Found 1 image sets

° Yes

AlIDNA

Muclei

3 9

° Yes
O Yes

Global

“INo

(from ImageMath #05)

“INo

INo

Minimum cross entropy

1.3488
1.0

0.0 1.0

Intensity

Intensity

© Yes
° Yes
o Yes

After both thresholding and declumping

Continue

INo

“INo

“INo

?
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100 100

200 200 9
300 300
400 400

500 500

100
# of accepted objects 2774
10th petile diameter 4.7 pixels
200 Median diameter 6.6 pixels
90th pctile diameter 8.4 pixels
300 Area covered by objects 388%
Thresholding filter size 1.0
Thresheld 0.405

400 Declumping smoothing filter size 2.0

Maxima suppression size 2.0

500

CellProfiler: Secondary Objects

This step attempts to generate a cell 'object' by taking the shape of the nucleus, and expanding that shape out in all
directions by a certain distance. This is a very simple method of cell segmentation, as it uses very few signals as input, but as
a result it will perform poorly when cells are packed closely together.

* Press 'Step' and view the output

« Zoom into a specific region of the image

+ The green outline at the nuclei objects, and the green outlines at the proposed cell objects

+ Cells outlines/objects are not ideal, then modify the parameters (usually changing the distance used for pixel
expansion, default = 2)

https://wiki.centenary.org.au/x/GzrDCw - Page 13 of 22


https://wiki.centenary.org.au/x/GzrDCw

Protocol: basic cell segmentation using nuclear pixel expansion Exported - 2024-04-15

[ ] @ CellProfiler 3.1.9: BasicSegmentation WINDOWS.cpproj (/Users/thomasa/OneDrive - The University of Sydney (Staff)/Library/Github (public)/Spectre...

Images

Metadata
MNamesAndTypes
Groups

Il ®© ImageMath

Il ® © IdentifyPrimaryObijects
Il @ C IdentifySecondaryObjects
Il ® © |dentifyTertiaryObiects
Il ® © ConvertObjectsTolmage
Il ® @ ConvertObjectsTolmage
Il ® & ConvertObjectsTolmage

RERE

Select the input image  AIIDNA (from ImageMath #05)

Select the input objects Muclei (from IdentifyPrimaryObjects

Il @G Savelmages Name the objects to be identified Cells ?
Il ® © Savelmages
Il ® & savelmages Select the method to identify the secondary pistance - N ?
objects
Number of pixels by which to expand the 2 ?
primary objects
Fill holes in identified objects? @ Yes | 'No ?
Discard secondary objects touching the border .o OnNo ?

of the image?

View output settings

? Adjust modules:  + - . v
> Run [ Step
B Exit Test Mode = Mext Image Set

Found 1 image sets
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Cells objects

0 * TVt BT e
bl ¥ ¢ fugte ¢

100 100

200 200
300 300
400 400

500

100

200
10th pctile diameter 5.6 pixels
Median diameter 8.1 pixels
90th pctile diameter 10.8 pixels
Area covered by objects 59.0 %

300

400

500

0 100 200 300 400 500

CellProfiler: Tertiary Objects

This step takes the cell object and subtracts the corresponding nuclear object, leaving a 'cytoplasmic' mask.

* Press 'Step' and view the output
+ This module has no moving parts (i.e. no tuneable parameters)
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0] @ CellProfiler 3.1.9: BasicSegmentation_WINDOWS.cpproj (/Users/thomasa/OneDrive - The University of Sydney (Staff)/Library/Github (public)/Spectre..

Images

Metadata
MamesAndTypes

Groups

Il ® & ImageMath

11 ® © IdentifyPrimaryObjects

Il ® E |dentifySecondaryObjects
Il ® © IdentifyTertiaryObjects
Il ® & ConvertObjectsTolmage
Il ® © ConvertObjectsTolmage
Il ® @ ConvertObjectsTolmage
Il ® € Savelmages

Il ® & Savelmages

Il ® & Savelmages Shrink smaller object prior to subtraction? ° Yes | 'No

RERE

Select the larger identified objects  Cells (from IdentifySecondaryObjects

Select the smaller identified objects Nuclei (from IdentifyPrimaryObjects #06)

Mame the tertiary objects to be identified Cytoplasm ?

View output settings

? Adjust modules: | + - n v
}» Run P Step
[ Exit Test Mode = Mext Image Set

Found 1image sets

https://wiki.centenary.org.au/x/GzrDCw - Page 16 of 22


https://wiki.centenary.org.au/x/GzrDCw

Protocol: basic cell segmentation using nuclear pixel expansion

Exported - 2024-04-15

100
200
300
400

500
0 100 200 300

S alooocol i

100
200
300 :
400

500

0 Erar T e
el O TR, o O 0 QA ty

100

200

300

400

500
0 100 200 300 400 500

100

300

400
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CellProfiler: conversions

+ 'ConvertObjectsTolmage' converts the nuclei, cell, and cytoplasm objects into images.

[ ) @ CellProfiler 3.1.9: BasicSegmentation_WINDOWS.cpproj (/Users/thomasa/OneDrive - The University of Sydney (Staff)/Library/Github (public)/Spectre...

& Images
& Metadata
E NamesAndTypes
& Groups
Il ® E ImageMath
1l ® © IdentifyPrimaryObijects

1l ® © IdentifyTertiaryObjects

Il ® © cConvertObjectsTolmage
Il ® C ConvertObjectsTolmage
Il ® © ConvertObjectsTolmage
Il ® © Savelmages

Il ® © Savelmages

Il ® © Savelmages

Il ® & IdentifySecondaryObjects

Select the input objects Nuclei

Name the output image nucleilmage

Select the color format Grayscale

4 (from IdentifyPrimaryObjects #06)

i ?
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Original: Nuclei nucleilmage
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D CellProfiler 3.1.9: BasicSegmentation_WINDOWS.cpproj (/Users/thomasa/OneDrive - The University of Sydney (Staff)/Library/Github (public)/Spectre...

& Images
E Metadata
& NamesAndTypes
& Groups
Il ® © ImageMath
1l ® & IdentifyPrimaryObjects
1l ® © IdentifySecondaryObjects
1l ® © IdentifyTertiaryObjects

. . ) : . ?
Il ®© ConvertObjectsTolmage Select the input objects  Cells H (from IdentifySecondaryObjects
neo l:nnuertol?'ectsTolma & MName the output image celllmage ?
Il ® @ ConvertObjectsTolmage
Il ® & Savelmages Select the color format Grayscale H ?

Il ® © Savelmages
Il ® © Savelmages

Original: Cells celllmage

100

200

3004,

400

500
0 100 200 300 400 0 100 200 300 400

https://wiki.centenary.org.au/x/GzrDCw - Page 18 of 22


https://wiki.centenary.org.au/x/GzrDCw

Protocol: basic cell segmentation using nuclear pixel expansion

Exported - 2024-04-15

® @ CellProfiler 3.1.9: BasicSegmentation_WINDOWS.cpproj (/Usersfthomasa/OneDrive - The University of Sydney (Staff)/Library/Github (public)/Spectre...

& Images

& Metadata

© NamesAndTypes

© Groups
Il ® & ImageMath
1l ® @ IdentifyPrimaryObjects
Il ® @ |dentifySecondaryObjects
Il ® © IdentifyTertiaryObjects
Il ® & ConvertObjectsTolmage
Il ® © ConvertObjectsTolmage
Il ® © convertObjectsTolmage
Il ® © Savelmages
Il ® @ Savelmages
Il ® © Savelmages

Select the input objects Cytoplasm “ (from |dentifyTertiaryObjects #08)

Name the output image cytoplasmimage

Select the color format Grayscale

ﬁ ?

Original: Cytoplasm

100

cytoplasmImage

100

200

300

0 100 200 300 400

CellProfiler: save images

+ 'Savelmages' saves the nuclei, cell, and cytoplasm images as TIFFs (these will be used as 'masks' in HistoCat. The
'Slidename' and 'Region’' extracted in the Metadata module are used to name each image.
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® = @ CellProfiler 3.1.9: BasicSegmentation_MAC.cpproj (/Users/thomasa/OneDrive - The University of Sydney (Staff)/Library/Github (public)/Spectre/segmentation/Simple nuclear)

RERR

o
o
[

Ib> Start Test Mode

Images

Metadata
NamesAndTypes
Groups

ImageMath
IdentifyPrimaryObjects
IdentifySecondaryObjects
IdentifyTertiaryObjects
ConvertObjectsTolmage
ConvertObjectsTolmage
ConvertObjectsTolmage
Savelmages
Savelmages
Savelmages

View output settings

? Adjust modules: | + -

v

P Analyze Images

e type of image to save
Select the image to save

constructing file names
Enter single file name

Saved file format
Image bit depth

Output file location
1g files without warning?
When to save

tion to the saved image?

Found 6 image sets

Image

nucleilimage

Single name

Region_Nuclei_mask

tiff

16-bit integer

(from ConvertObjectsTolmage

Default Qutput Folder

° Yes | INo

Every cycle

I Yes ° No

B ( fUsers/thomasa/OneDrive - The University of Sydney (Staff)/Library/Githuk

[ ] @ CellProfiler 3.1.9: BasicSegmentation_MAC.cpproj (/Users/thomasa/OneDrive - The University of Sydney (Staff)/Library/Github (public)/Spectre/segmentation/Simple nuclear)

RRER

o
[
>
®C
o
[
>

o
[

|B Start Test Mode

Images

Metadata
NamesAndTypes
Groups

ImageMath
IdentifyPrimaryObjects
IdentifySecondaryObjects
IdentifyTertiaryObjects
ConvertObjectsTolmage
ConvertObjectsTolmage
ConvertObjectsTolmage
Savelmages
Savelmages
Savelmages

Wiew output settings

? Adjust modules:  + - "

v

P Analyze Images

1e type of image to save
Select the image to save

constructing file names
Enter single file name

Saved file format
Image bit depth

Output file location
1g files without warning?
When to save

tion to the saved image?

Found & image sets

Image

cellimage

Single name

Region_Cell_mask

tif

16-bit integer

(from ConvertObjectsTolmage

Default Output Folder

°Yes “No
Every cycle

Yes @ No

B ( /Usersfthomasa/OneDrive - The University of Sydney (Staff)/Library/Githu
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o @ CellProfiler 3.1.9: BasicSegmentation_MAC.cpproj (/Users/thomasa/OneDrive - The University of Sydney (Staff)/Library/Github (public)/Spectre/segmentation/Simple nuclear)

© Images

E Metadata

& NamesAndTypes

& Groups
@ & ImageMath
@ & IdentifyPrimaryObjects
& [ |dentifySecondaryObjects

@ [ IdentifyTertiaryObjects 5 s
1e type of image to save Image v
@ & ConvertObjectsTolmage L g 9 .
® [ ConvertObjectsTolmage Select the image to save | cytoplasmimage (from ConvertObjectsTolmage #11)
@ & ConvertObjectsTolmage
@ [ Savelmages constructing file names Single name

® & Savelmages

® & savelmages Enter single file name Region_Cytoplasm_mask

Saved file format tiff
Image bit depth 16-bit integer
Output file location Default Output Folder B ( /Users/thomasa/OneDrive - The University of Sydney (Staff)/Library/Github
ig files without warning? @ Yes |~ 'No
When to save Every cycle

tion to the saved image? | Yes @ No

View output settings
? Adjust modules: + - .

|l Start Test Mode [ Analyze Images

Found 6 image sets

Output:

M ROIDOZ Cell mask.tiff
M ROI00Z_Cytoplasm_mask.tiff
M ROID0Z MNuclei_ mask.tiff

CellProfiler: Analyze Images

+ Once the test mode run has been completed, press 'Analyze Images' to run the pipeline on all image sets

View output settings

? Adjust modules: +

I Start Test Mode ¥ Analyze Images
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B Masks

9 ROIs

[+4 BasicSeg..MAC.cpproj
[+4 BasicSeg..OWS.cpproj

+

-
[E3]
gty

@

#al
==

3

ROIOOZ_Cell_mask.tiff
ROIDOZ_C..m_mask.tiff
ROIOOZ_M...ei_mask.tiff
ROICO4A_Cell_mask.tiff
ROIOOA_C...m_mask.tiff
ROIO04_N...ei_maslk.tiff
ROID06_Cell_mask.tiff
ROID06_C..m_mask.tiff
ROIOO6_N...ei_mask.tiff
ROICOE_Cell_mask.tiff
ROID08_C..m_mask.tiff
ROIOO8_N...ei_masl.tiff
ROID10_Cell_mask.tiff
ROIOTO_C..m_mask.tiff
ROIOTO_N...ei_maslk.tiff
ROI012_Cell_mask.tiff
ROIO12_C..m_mask.tiff
ROIOT 2_M...ei_mask.tiff
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