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How to install MATLAB Runtime and run
Spa-R and Spa-Q tools

Download MATLAB Runtime (for every operating system)

1. Go to this website: https://www.mathworks.com/products/compiler/matlab-runtime.html

2. Download the MATLAB Runtime R2016a (v9.0.1) to your operating system

Release (MATLAB Runtime Windows Linux Mac
Version#)

R2018b (9.5) 64-bit 64-bit Intel 64-bit
R2018a (9.4) 64-bit 64-bit Intel 64-bit
R2017b (9.3) 64-bit 64-bit Intel 64-bit

o Apply Updates to R2016a-R2017a versions of MATLAB Runtime after installing the runtime

Important security fixes are available for the R2016a, R2016b, and R2017a releases of the MATLAB Runtime. After installing the MATLAB
Runtime for one of these releases, you should apply the latest Update by clicking on the appropriate Update link below. Note this applies only
if your application uses MATLAB apps authored with MATLAB App Designer (.mlapp files). For more information see this bug report

R2017a (9.2) 64-bit | Update 64-bit | Update Intel 64-bit | Update
R2016b (9.1) 64-bit | Update 64-bit | Update Intel 64-bit | Update

I R2016a(9.0.1) * 64-bit | Update 64-bit | Update Intel 64-bit | Update I

R2015b (9.0) "** 32-bit / 64-bit 64-bit Intel 64-bit

R2015aSP1 (8.5.1) 32-bit / 64-bit 64-bit Intel 64-bit

R2015a (8.5) ' 32-bit / 64-bit 64-bit Intel 64-bit

R2014b (8.4) ' 32-bit / 64-bit 64-bit Intel 64-bit

R2014a (8.3)" 32-bit / 64-bit 64-bit Intel 64-bit

R2013b (8.2) 32-bit / 64-bit 64-bit Intel 64-bit

R2013a (8.1) 32-bit / 64-bit 64-bit Intel 64-bit

R2012b (8.0) 32-bit / 64-bit 64-bit Intel 64-bit

R2012a (7.17) 32-bit / 64-bit 32-bit / 64-bit Intel 64-bit

R2011b and earlier * Open MATLAB and run the command merinstaller to locate MATLAB Runtime for redistribution with your

compiled components.


https://www.mathworks.com/products/compiler/matlab-runtime.html
https://www.mathworks.com/products/compiler/matlab-runtime.html
https://www.mathworks.com/products/compiler/matlab-runtime.html
https://www.mathworks.com/products/compiler/matlab-runtime.html

Install MATLAB Runtime on MAC

1. After the successful download browse the following file in Finder

Mame
I.I MCR_R2016a_maci64_installer.zip
2. Unzip the MATLAB Runtime installer
@ Archive Utility

Expanding "MCR_R2016a_maci64_installer.zip"...

e Cancel
MCR_R2016a_maci64_installer.zip

3. Gointo the folder of the MATLAB Runtime installer and run InstallForMacOSX

|71 MCR_R2016a_maci64_installer

e = EREDET

Name ~  Date Modified
» 9 archives Today 15:5
» [ bin Today 16:58
install 28 Dec 2015 16:26
I 4\ InstallForMacOSX | Today 15:58
» B java Today 15:58
MCR_license.txt (03 Feb 2015 14:40
| productdata Today 15:58
» B sys Today 15:58



Start the install process by clicking ‘Next’ in the installer window
[ NON ) : MATLAB Runtime Installer

|

This application will install MATLAB Runtime.

MATLAB ’

R2016a

MATLAB and Simulink are registered trademarks of The MathWorks, Inc. Please see |
mathworks.com/trademarks for a list of additional trademarks. Other product or brand
names may be trademarks or registered trademarks of their respective holders.

WARNING: This program is protected by copyright law and international treaties. Copyright
1984-2016, The MathWorks, Inc. Protected by U.S. and other patents. See \
MathWorks.com/patents

) MathWorks

Read the license agreement and Accept it by clicking ‘Yes’, followed by ‘Next’

[ NN License Agreement

B L BT CE R R e L R B e e e e

5 g ey
or limited shall not be excluded or limited.

9. DISCLAIMER OF WARRANTIES. The Runtime is delivered "as is" and MathWorks makes and you receive no '
additional express or implied warranties. MathWorks hereby expressly disclaims any and all other conditions, \
warranties, or other terms of any kind or nature concerning the Runtime (including, without limitation, any

with regard to noninfringement, merchantability, quality, accuracy, or fitness for a particular purpose or for ‘
your purpose). MathWorks also expressly disclaims any warranties that may be implied from usage of trade,

course of dealing, or course of performance. ‘

10. GOVERNING LAW; JURISDICTION. This license shall be governed by the laws of the Commonwealth of |
Massachusetts, United States of America, without regard to its conflicts of law provisions. Neither the U.N. | l
Convention on Contracts for the International Sale of Goods nor the Uniform Computer Information

Transactions Act, or any version thereof ("UCITA"), shall apply to this license. To the extent that UCITA is ‘
applicable, the parties agree to opt out of the applicability of UCITA. ‘

11. ENTIRE AGREEMENT. This license contains the entire understanding of the parties with respect to the ‘
Runtime provided hereunder, and may not be modified or amended except by written instrument, executed by
MathWorks and you. This license shall not supersede any product license you have with MathWorks for the

MATLAB Compiler.

Do you accept the terms of the license agreement? ' No

} MathWorks




5. Leave the MATLAB Runtime folder as default, and click ‘Next’

’ [ NN Folder Selection

Choose installation folder:
| /Applications /MATLAB/ MATLAB_Runtime Browse... M ATIJ A B

Restore Default Folder R2016a

) MathWorks®

6. Click ‘Install’

[ NON Confirmation
¥

Installation folder:

/Applications /MATLAB/MATLAB_Runtime/v901 MATLAB

One or more products are already installed in this folder and will be overwritten.
R2016@ \

Products:
MATLAB Runtime 9.0.1

) MathWorks




7. Wait until the installation is completed

[ NN ] 10% Complete

Removing files...

o—— 10%

Pause

) MathWorks

8. Click ‘Next’

[ NON ] Product Configuration Notes

On the target computer, append the following to your DYLD_LIBRARY_PATH environment ‘
variable:

MATLAB |
/Applications /MATLAB/MATLAB_Runtime/v901/runtime/maci64:/Applications /MATLAB/
MATLAB_Runtime/v901/sys/os/maci64:/Applications /MATLAB/MATLAB_Runtime/v901/ R2016a
bin/maci64

< ). MathWorks*




9. Click on ‘Finish’

’ [ NN ) Installation Complete

Installation is complete.

R2016a

MATLAB
|
|
|

|

Note: Now the MATLAB Runtime is installed to your computer.



Run Spa-R and Spa-Q on MAC

1. Gointo the Spa-RQ folder in Finder
In the Spa-RQ folder, there are Spa_Q and Spa_R subfolders
The Spa_R folder contains a tool for microscopy image registration.
The Spa_Q folder contains a tool for quantification of staining overlap.

Name A Date Modified Size Kind

» B9 Spa_Q 07/02/19 14:16 -- Folder

» B9 Spa_R 07/02/19 14:16 Folder
% Spa-RQ_user manual.pdf Today 11:38 4,9 MB PDF

2. Enable the launching of an OS X Terminal Window from a Specific Folder
- Go to System Preferences and select Keyboard > Shortcuts > Services
- Activate New Terminal at Folder in the settings

[ DUt Sourees Open Selected File in TextEdit
M Seceen SHiots New Terminal at Folder

¥ Services
_ New Terminal Tab at Folder

-~ X

2. Run Spa-R tool:
- Right click on Spa_R folder and select Services > New Terminal at Folder
- Run Spa-R with the following command (copy the following to the Terminal):

sh run Spa R.sh /Applications/MATLAB/MATLAB Runtime/v901/
Note: the following commands do the same thing

chmod +x run Spa R.sh (ENTER)
./run_Spa R.sh /Applications/MATLAB/MATLAB Runtime/v901/

3. Run Spa-Q tool:
- Right click on Spa_Q folder and select Services > New Terminal at Folder

- Run Spa-Q with the following command (copy the following to the Terminal):

sh run Spa Q.sh /Applications/MATLAB/MATLAB Runtime/v901/

Note: the following commands do the same thing

chmod +x run Spa Q.sh (ENTER)
./run_Spa Q.sh /Applications/MATLAB/MATLAB Runtime/v901/



Install MATLAB Runtime on Windows

1. After the successful download, browse the following file in File Explorer

s | MV % | Downloads - O X
“ Home Share View 0
o v " & > This.. » Downloads v & | Search Downloads el

N

# CQuick access

%

m Desktop

%

& Downloads

|z Documents  #

_ MCR_R2016a_win
« Pictures of 4_installer

Imparters
Pics
spa-rq

TechDocs

@ OneDrive

1 item Bz

2. Startinstall by double clicking on the installer shown above; a file extraction panel will
appear

Windip Self-Extractor - MCE_R2016a_wintd_installer.exe

Extracting MATLAE Runtime BR2016a for installation. Setup
Installation will start once all files are extracted.

Cancel

IS o cof win64 1451333916 enc [ About




3. Start the install process by clicking ‘Next’ in the installer window

4\ MATLAB Runtime Installer = O X

This application will install MATLAB Runtime.

MATLAB

R2016a

MATLAB and Simulink are registered trademarks of The MathWorks, Inc. Please see
mathworks.com/trademarks for a list of additional trademarks. Other product or brand names
may be trademarks or registered trademarks of their respective holders,

WARNING: This program is protected by copyright law and international treaties. Copyright
1984-2016, The MathWorks, Inc. Protected by U.S. and other patents. See MathWorks.com/patents

) MathWorks*

4. Read the license agreement and Accept it by selecting ‘Yes’, followed by ‘Next’

4\ License Agreement o O X
The MathWorks, Inc. N
MATLAB RUNTIME LICENSE
IMPORTANT NOTICE

BY CLICKING THE "YES" BUTTON BELOW, YOU ACCEPT THE TERMS OF THIS LICENSE. IF YOU ARE NOT WILLING TO DO
SO, SELECT THE "NO" BUTTON AND THE INSTALLATION WILL BE ABORTED.

1. LICENSE GRANT. Subject to the restrictions below, The MathWorks, Inc. ("MathWorks") hereby grants to you, whether
you are an individual or an entity, a license to install and use the MATLAB Runtime ("Runtime”), solely and expressly for
the purpose of running software created with the MATLAB Compiler (the "Application Software"), and for no other
purpose. This license is personal, nonexclusive, and nontransferable.

2. LICENSE RESTRICTIONS. You shall not modify or adapt the Runtime for any reason. You shall not disassemble,
decompile, or reverse engineer the Runtime. You shall not alter or remove any proprietary or other legal notices on orin
copies of the Runtime. Unless used to run Application Software, you shall not rent, lease, or loan the Runtime, time share
the Runtime, provide service bureau use, or use the Runtime for supporting any other party's use of the Runtime. You

FET N L "

v

g o gl g P Lt

Do you accept the terms of the license agreement? (O No

 MathWorks




5. Leave the MATLAB Runtime folder as default, and click ‘Next’

4\ Folder Selection

Choose installation folder:

C:\Program Files\MATLAB\MATLAB Runtim Browse...

Restore Default Folder

6. Click ‘Install’

MATLAB

R2016a

) MathWorks*

4\ Confirmation

Installation folder:
C:\Program Files\MATLAB\MATLAB Runtime\v801

One or more products are already installed in this folder and will be overwritten.

Products:
MATLAB Runtime 9.0.1

Cancel

MATLAB

R2016a

) MathWorks®

10




7. Wait until the installation is completed

4 15% Complete

Installing ...

8. Click ‘Finish’

15%

) MathWorks®

4\ Installation Complete

Installation is complete.

Cancel

Note: Now the MATLAB Runtime is installed to your computer.

11

MATLAB

R2016a

_‘. MathWorks-




Run Spa-R and Spa-Q on Windows

1. Gointo the Spa-RQ folder in File Explorer.
In the Spa-RQ folder, there are Spa_Q and Spa_R subfolders.
The Spa_R folder contains a tool for microscopy image registration.
The Spa_Q folder contains a tool for quantification of staining overlap.

A

MName Date modified Type Size
Spa_Q 2/11/2019 9:35 AM File folder
Spa_R 21172019 9:35 AM File folder

@ Spa-RO_user manual 2/11/2019 9:57 AM PDF File

2. Gointhe Spa_R folder.
Run the Spa-R tool by double-clicking on the Spa_R executable icon.

]

icon readme

splash

3. Gointhe Spa_Q folder.
Run the Spa-Q tool by double-clicking on the Spa_Q executable icon.

Spa-Q

icon readme

splash

Note: For the first run, it will take some time for the tools to start.

12



Spa-RQ tools user manual

Link to download the tools:
https://bitbucket.org/MagoBitbucket/spa-rg-tools/downloads/

Spa-Q

13


https://bitbucket.org/MagoBitbucket/spa-rq-tools/downloads/

Spa-R (Spa-Registration)

4] (215 ] o0 7]
4 Spa-R O X
1Spa-R

Input Directory C:\Users\Omistaja\Documents\PhD projects\SparQ manuscriptiNewly update Spa-RQ\ Set as Default
Output Directory ¢ | C:\Users\Omistaja\Documents\PhD projects\SparQ manuscriptiNewly update Spa-RQ\ Set as Default
(O single e REFERENCE TO BE REGISTERED 100
lterations
RUN

€ dlick to choose the folder where the images locate

@ dlick to choose the folder where registered images will be stored

€ dick to fix default input and output folders for multiple Spa-R launches

@ dlick to choose the reference image from the input folder

@ dick if onlya single image is to be registered

(@ dick to choose a single or set of images to be registered

@ Enter the desired number of lterations. 100 is the default/recommend setting.
@ Cdlick tostart the registration process.

©) The progress bar will indicate the progress of registration.

Step-by-step instructions

1. Name the input images with the same prefix (e.g. sample name) and a “_n-" extension.
“n” indicates the series order, followed by the marker’s name. See the example below:

TMA_3-HE TMA_2-pERK TMA_1-pAKT

14




2. Set up the input folder (€3] and output folder . Optionally [€)) can be selected to set the
default folder directory whence re-launching Spa-R.

4 Select Directory to Open

« v 4 m > ThisPC > Desktop

Organize ~ New folder

~

= This PC
» 3D Objects
m Desktop

“ Documents

Test folder

FERNER"

& Downloads
> Music

& Pictures

B Videos
. Windows (C)
«~ LENOVO (D:)
« JIE in use (H:)

Test folder for
Spa-Q

Folder: = Test folder

Select Folder

— I
x|
efault
P |
efaut
=- 0 [y
erations
Cancel

3. Select the reference image and image(s) to be registered

& Spa-R
SpaR
Input Directory
Output Directory

-« Spa-R
Spa-R

Output Directory

v

a - X

Coc ]

@@.

Select images

Please select at least 2 §f files.

G

15
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& 301072017

1 1 > ThisPC > Desktop > Test folder v o

Organize = New folder

@ OneDrive S Nome

& TMA1-pAKT
& TMA 2-pERK
© TMA3-HE

= This PC
30 Objects
= Desktop
Documents
& Downloads
 Music
& Pictures
B Videos
L. Windows (C)
~- LENOVO (D)

File name:

xR
o faa

100




4, Determine

the iteration number and start the

registration.

100 is the

default/recommended setting. However, users can test different iteration numbers and
compare the required time and registration performance to fit this to their needed task.

o = —»

Rerations

4 Spa-R
Spa-R
Input Directory C \Users\Omestaja\Desktop\Test folder
Output Directory C \Users'Omistaja‘\Desktop\Test folder
@) Single REFERENCE TO BE REGISTERED
(8] RUN ) 3
computing

- O X

Set as Default

Set as Default

100

Rerations

5. Registered images will be generated and stored in the pre-selected output folder

3 a'“; Y
o s ) }
b S il

TMA 3-HE

TMA 3-2R

TMA_3-1R TMA_2-pERK TMA_2-1R

16
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Spa-Q (Spa-Quantification)

‘ @ speQ - o x
n Regmeed  Rewece  PoiSa
Workng Fokder Set as Detaut Lot Rey =)
i o0
Dersteution F ok Sat as Detaut
Row
—_— ]
Octat Bore
= Retererc a
Bean ey
] 2]
F L
. Hornston
fu F
DAB ()
Fu ,
Seate
o e (5]
Avva At Avva A2
Tissun Aveat Tessue Avoa2
— Tersecson
st Rt
p Sav

@ Input & output settings

@ Image and ROl selection

€© Images and ROIs display window

@ Parameter settings forimage analysis
© Quantitative results display

@ Progress indicator and “save” function

Step-by-step instructions

1. Generate an Excel sheet in the input folder following below format

- e .
mouse_1 mouse_1_3-4R mouse_1_3-5R mouse_1_3-p4EB mouse_1_4-pERK  mouse_1_3-pAKT
P1

17

A B ¢ D
1 Date SlideNameSlideNumt Antibody
2 1/1/2019 mouse_1 3 p4EBP1
3 4 pERK
4 5 pAKT
5



2. Pre-select the input and output folders (see above under Sap-R)

3. Images and ROIs selection

*

L“"‘_} TP Lo ‘_>\ ! r‘—>

= % T
S ‘:?J

The Excel sheet

el . el

b. Annotate one of the images a. Polygon tool will appear automatically
Left-clickto draw ROl outline
Right-click to start another ROI
Double middle click* to confirm annotation done
This step is to make rough outlines for ROIs

R _> Detagrder J —» \ ' - : B ;;7‘ -

Annotation ‘

masking ROIZ 1

c. Left-click to draw fine outline for the selected ROI
Double middle click*to start image segmentation

* The middle click is performed by clicking the scroll wheel.

3a: How to add a middle click to Windows Touchpad
Go to Settings > Device > Touchpad > Three-finger gestures > Taps
Stroll down Taps and choose Middle mouse button

3b: How to add a middle click to Mac
Follow the instructions on https://www.howtogeek.com/267782/how-to-add-a-middle-
click-to-your-macs-trackpad/ to set up the middle click with trackpad.

18


https://www.howtogeek.com/267782/how-to-add-a-middle-click-to-your-macs-trackpad/
https://www.howtogeek.com/267782/how-to-add-a-middle-click-to-your-macs-trackpad/

4. Image segmentation by adjusting binary, hematoxylin and DAB thresholds for each of the
images.

Users should set thresholds for each staining by testing the intensity parameters on multiple
ROIs, and through inter-observer analysis, as described in the Methods. Once parameters are
defined, they are entered for ROI 1 in Spa-Q and quantification is done by pressing ‘save’; the
same thresholds are automatically applied to next ROIs, and pressing ‘save’ completes the
guantification on each image set.

==

Default

“ Set up thresholds for each image seTentaﬁon

Registered Reference

® Zoom in to check the thresholds

v

—}\ Save «

5. Quantification of another ROI

After saving the quantification results of the first ROI, go back to ROIs, select another ROl and
refine its border, and press ‘save’ to obtain the results of the second ROI, and move to the
next.

Save

- owme | —p

19



6. Results will be displayed on the screen, and saved in the pre-selected results folder

BIN_mouse_1_3- BIN_mouse_1_3- BIN_mouse_1_5- BIN_mouse 1.5- DAB_mouse_1_3- DAB_mouse_1_3-
p4EBP1_ROI1 p4EBP1_ROI2 pAKT_RON pAKT_ROI2 p4EBP1_ROI1 p4EBP1_ROI2

Bl ==

DAB_mouse_1.5- DAB_mouse_1.5- OL_mouse_ 15-p OlL_mouse_ 1 5-p STATS_mouse_1_  STATS_mouse_1_
pAKT_ROI1 pAKT_ROI2 AKT_3-p4EBP1_R  AKT_3-p4EBP1_R
on 012

5-3R_ROI 5-3R_ROI2

Sf.

TIS_mouse_1_3-p TIS_mouse_1_3-p TIS_mouse_15-p TIS_mouse_1_5-p
4EBP1_ROI 4EBP1_ROI2 AKT_ROI AKT_ROI2
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