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Support mlF solution

A1.0 V2.0.2

May. 2023

Fix the problem that the software is installed in
the default path during "Online Update", and
the custom path is invalid

Fix the abnormality of 'QCPassFlag’, 'StitchEval'
and 'BitDepth' fields in the IPR file, in the
"Image Quality Control" module

Fix the image in tiff format, the problem of
reporting an error in QC, in the "Image Quality
Control" module

Fix the problem of DAPI opening exception, in
the "Tissue Segmentation” module

Update the upload type configuration for
"Image Quality Control"module

A2.0 V2.1.x

July. 2023

Added the adaptation of Zeiss multi-channel
microscope for staining type with "DAPI&mIF".
Added the stitching the method of adjacent
FOVs.

The data after image Quality Control (including
success and failure) can be used as the input of
the three modules of image stitching, tissue




segmentation and cell segmentation.

+ Added support for H&E image quality control,
stitching, and segmentation.

A3.0 V3.0.x Oct. 2023 + Added performance monitor for memory
usage, disk storage space, CPU usage, and 1/O
usage.

Note: Please download the latest version of the manual and use it with the software specific for this manual.



User Manual

1 Product Introduction

STOmics ImageStudio is an offline image processing software that is specifically designed to provide
multiple functionalities for Stereo-seq Chip images. It includes easy-to-use functional modules for
microscope image quality evaluation and manual adjustment (image stitching, image calibration ,
tissue segmentation and cell segmentation). Image quality evaluation mainly evaluates the clarity and
stitching quality of an image by referring to the background tracklines on the Stereo-seq Chip in
order to meet requirements for further downstream bioinformatics analysis. When automatic
stitching or segmentation algorithm can not satisfy the needs for further downstream analysis,

manual adjustment modules can provide manual tools for image processing.
2 Related Softwares

2.1 SAW

SAW:Stereo-seq Analysis Workflow (SAW) software suite is a set of pipelines bundled to process



sequencing raw data of Stereo-seq to biologically informative data. The spatial gene expression

matrix generated from SAW is the starting point of the downstream bioinformatic analysis.
2.2 StereoMap

StereoMap is an interactive HD visualization desktop application intended for displaying Stereo-seq
analysis results. SAW output files such as gene expression matrix GEF file, image RPI and IPR files, as

well as clustering results, can be visualized via StereoMap.



2.3 Version Requirements

ImageStudio SAW StereoMap

v5.4.x v5.5.x v6.0.x v6.1.x v7.0x v1.0.x v2.0.x v2.1.x Vv3.0.x

V1.0 & © O O O & & O O
V2.0 O O & O O O & O O
V2.1 O O O & O O O & O
V3.0 O O O O © O O O @

Note:The new version is compatible with the functions of the old version.

3 Installation instructions

3.1 General Information

STOmics ImageStudio software is intended for assessing the quality of microscope images and
assisting offline image manual operations, which includes five functional modules: image quality

control, image stitching, image calibration, tissue segmentation and cell segmentation. Currently,



ImageStudio can only be installed on the Windows system.

3.1.1 Software logo

Ml

ImageStudio

3.1.2 Computer system requirements

® Hardware requirement: memory of at least 16G.
® Operating system: Windows 10 - 64 bit

® Connection requirement: Not necessary unless image uploading to a computer cluster or cloud is

required.



3.1.3 Software download or update links

https://www.stomics.tech/BioinfoTools

3.2 Installation Instructions

You can install different functional modules based on your requirements. The installation instructions

are as follows:
3.2.1 First Installation

1. Download ‘ImageStudio 1.0.0 beta.exe’ installation package from links given in section 1.3.
The software installation might get blocked, simply click onthe ‘.." button and select ‘Keep’

to recognize the software installation package as a trusted file.


https://www.stomics.tech/BioinfoTools

Downloads P Q -

Make sure you trust
ImageStudio_1.0.0_beta.exe
before you open it

Microsoft Defender SmartScreen couldn’t
verify if this file is safe because it isn't
commonly downloaded. Make sure you
trust the file you're downloading or its
source before you open it.

Name: ImageStudio_1.0.0_beta.exe
Publisher: Unknown

Show less A

ImageStudio_1.0.0_beta ava icn't ramnn. <oy
Make sure you trust] ii]  Delete

See more Keep
Report this file as safe
Learn more

G2 Copy download link

Keep anyway

Report this app as safe

Learn more

2. Double click the downloaded file ‘ImageStudio 1.0.0 beta.exe’




|IE] Please wait while Setup is loading...
o verifying installer: 82%

- W ImageStudio_1.0.0_beta.exe |

3. Select a destination location. (The system creates the ImageStudio folder on the D: Drive))

I8 ImageStudio Setup - X |

Choose Install Location
Choose the folder in which to install ImageStudio. |lE'

Setup will install ImageStudio in the following folder. To install in a different folder, dick
Browse and select another folder. Click Install to start the installation.

Destination Folder
p: imagestudiol Browse...

N

® Changing the default installation directory is not recommended, If necessary, please do not install into the C:



Drive as errors might occur due to lack of administrative permission.

® Please ensure there is enough space on D: Drive. It is recommended to have at least 20G storage.

4. Click "Install"

I3 ImageStudio Setup -

Installing
Please wait while ImageStudio is being installed. IIE

< Back Next > Cancel

5. Once the installation is completed, select the option ‘RunImageStudio’ andclick ‘Finish’ to

launch the program.



I3 ImageStudio Setup -
Completing ImageStudio Setup

ImageStudio has been installed on your computer.

Click Finish to dose Setup.

..........................................

......................

< Back Cancel

6. After the installation, double-click the shortcut icon on the desktop to launch.



WD imageStudio Login Settings
e ©

Functional Modules

STOmics O e =

ImageStudio v1.0.0(beta) =l Image Stitching Install

N

® Because the image quality control module needs the Visual C++ dependent environment of Windows10
operating system, if the environment is not installed on the personal computer, the system will be installed

silently.

m If silent installation failed because of permissions problems, the user needs to manually click on the "install".



ﬁ' Microsoft Visual C++ 2015-2022 Redistributable (x6... — X

Microsoft Visual C++ 2015-2022
Redistributable (x64) - 14.34.31938

~

Microsoft XAl &

MICROSOFT VISUAL C++ 2015 - 2022 RUNTIME

JRET B £ 2 Microsoft Corporation ( 3 #5Ff 7 1) Microsoft B4

8) SHEZERRANR RERTERT LRt REETHEATH

ﬁ:ﬁ?ﬂ‘\‘,: A= E R ThAhOR & =SS SCed AL

RRSFAISETHREE(A

Q=) | FAo

putable (x0... o

ﬁ Microsoft Visual C++ 2015-2022 Redistr
Microsoft Visual C++ 2015-2022
Redistributable (x64) - 14.34.31938

TRIHE

IEFEAME:  Microsoft Visual C++ 2022 X64 Minimum Runtime - 14.34.31938

Lvicl(o]

B During the

"YeS".

silent installation process on some PCS, the following notification will be confirmed by clicking




Functional Modules

Module Action

= Recent Files
R=ES rp———
STOmics o
A Tissue Segmentatior
ell Segmentation [ User Account Control X
IDo you want to allow this app to make
|changes to your devil

@] Microsoft Visual C++ 2015-2019
KT Redistributable (x64) - 14.29.30139

Verified publisher: Microsoft Corporation
File origin: Hard drive on this computer

Show more details

Yes No

Version Information

Technical Support

Help Document

Demo Data Download

@ If the user clicks "no" by mistake, you need to manually double-click the vc redi.x64. exe file in the:

installation directory (for example: D:\ImageStudio) \resources\extra\vcruntime to install.

» PC > Recovery (D:) » ImageStudio » resources » extra » vcruntime

~
EFF EZxaEs -S| P
¥ VC redistx64.exe 2023/3/25 21:19 AR 24,636 KB



® Please ensure there is enough space on D: Drive. It is recommended to have at least 20G storage.

7. Click to install the corresponding functional module. Here, we use  ‘Image Quality Control’ as

an example:

WD Imagestudio OrLoza @) settine:

Functional Modules

Module Action Recent Files
=a =
RisSES
STOmics

ImageStudio v1.0.0(beta) =l Image Stitching Install




A Do notinstall all modules at the same time. Install the next functional module once the previous one has been

finished.

8. After the functional module has been installed, click ‘Start’ to access the module’ s interface.

MD  ImageStudio @rLozin @) settines
Functional Modules

Module Action Recent Files

STOmics O e =

ImageStudio v1.0.0(betz) =l Image Stitching install

9. Repeat step 7 to install other functional modules.



A The installation instructions and screenshots this manual use V1.0.0(beta) as an example. Other versions are

the same as V1.0.0(beta).

3.2.2 Software Update

1. Once the installation is completed, open ‘Settings’

ME  ImageStudio

Functional Modules

Module

Action Recent Files
SEHZF
Hg . @ Image Quality Control
STOmics

B i Stk
ImageStudio v1.0.0(beta) = Image Stitching




2. Click About and check for updates. The system can automatically check for updates with stable

internet connection.

e ImageStudio
General S .
Version information
Save
Check for Updates
Help

3. If there is no version to be updated, the following information will display.

4. If new version is available for update, a pop-up message will display.



Updates are available

New version: 1.0.1

1. Service update 2. Solve some test problems.

a. Click ‘Update Immediately’ to download the installation package.



G ImageStudio — 14% l eLOgin

General . .
Version Information

v1.0.1

Check for Updates

Help

View Help

Save

b. Once complete, click ‘OK’



Tips

o The new version has been downloaded, do you

want to install it now?

c. Enter the Installation interface.



I3 ImageStudio Setup
Installing
Please wait while ImageStudio is being installed. l'_E
ImageStudio 1.0.0
< Back Next > Cancel

d. Now the update has been completed.




I3 ImageStudio Setup -

Completing ImageStudio Setup

ImageStudio has been installed on your computer,

Click Finish to dose Setup.

..........................................

..................................

/A Make sure to update the software under internet connection. If internet connection is unavailable, contact your

local FAS for assistance.
3.2.3 Software Uninstallation

1. Open the system’ s control panel or find ’'Uninstall ImageStudio.exe’ under the program

installation directory (Default: drive D.;/ImageStudio). (Users can save the installation package of



the latest version as a backup.)

ﬂ Programs and Features

€« v A ﬂ « All Control Panel Items > Programs and Features

Control Panel Home

View installed updates

& Tumn Windows features on or
off

Install a program from the
network

Uninstall or change a program

To uninstall a program, select it from the list and then click Uninstall, Change, or Repair.

Organize v

Microsoft Edge WebView2 Runtime
Microsoft Corporation

E Microsoft Update Health Tools

Microsoft Corporation

Microsoft OneDrive
@ Microsoft Corporation

Microsoft 365 AVATARKR - zh-cn

Microsoft Corporation
e Microsoft Teams
Microsoft Corporation
M S sisEs
MSAE]

3z
Beijing Feishu Technology Co., Ltd.

WPS Office (11.1.0.13703)
Kingsoft Corp.
i

w s -
* BRARGYIERAS

. CellbinStudio.1.0.6.22493bd5
BGI

W TVIlr cAnninAnnn

3]

96 programs installed

ImageStudio 1.0.0
STOmics

Microsoft Edge
Microsoft Corporation

Microsoft Visio - zh-cn
Microsoft Corporation

[ [5]

Bifs
BRAREYIERAS

ToDesk
ToDesk Remote Desktop

ImageQC version 1.2.7
1.69 GB

o, EERZ ,

P REENEERAS

. CellbinStudio.1.0.6.22493bd5
BGI

WinSCP 5.21.5
Martin Prikryl

GlobalProtect
Palo Alto Networks

=) CellProfiler version 4.2.4

Currently installed programs Total size: 31.8 GB




window.

€ > e

>

s Quick access

& WPS=E

@ OneDrive - BGI Tech Solutions (Hongkong) Co., Ltd
3 This PC

¥ Network

> ThisPC » Recovery (D:) » ImageStudio

Name - Date modified Type Size

locales 12/31/2022 2:51 PM File folder

resources 12/31/2022 2:51 PM File folder
E] chrome_100_percent.pak 12/23/2022 6:49 PM PAK File 127KB
E] chrome_200_percent.pak 12/23/2022 6:49 PM PAK File 176 KB
D d3dcompiler_47.dlI 12/23/2022 6:49 PM Application extension 4777KB
D ffmpeg.dll 12/23/2022 6:49 PM Application extension 2,676 KB
[ icudtl.dat 12/23/2022 6:49 PM DAT File 10,206 KB
I3 ImageStudio.exe 12/23/2022 6:49 PM Application 150,560 KB
| ImageStudio.json 12/31/2022 2:56 PM JSON File 1KB
[4] ribEGL.dII 12/23/2022 6:49 PM Application extension 464 KB
[4] libGLESV2.dil 12/23/2022 6:49 PM Application extension 7,160 KB
Q LICENSE.electron.txt 12/23/2022 6:49 PM Text Document 2KB
e LICENSES.chromium.html 12/23/2022 6:49 PM Microsoft Edge HTM... 6,483 KB
[ resources.pak 12/23/2022 6:49 PM PAK File 5278 KB
| | snapshot_blob.bin 12/23/2022 6:49 PM BIN File 410 KB

| I8 Uninstall ImageStudio.exe 12/23/2022 6:49 PM Application 172 KB I

vo_context_snapshot.bin 124/25/20220:49 PM BIN File /TTKB
D vk_swiftshader.dll 12/23/2022 6:49 PM Application extension 4,927 KB
| vk_swiftshader_icd.json 12/23/2022 6:49 PM JSON File 1KB
D vulkan-1.dll 12/23/2022 6:49 PM Application extension 859 KB

2. If a pop-up prompts that the program is occupied, click "OK" to close the ImageStudio program




A |ImageStudio Uninstall =

Uninstalling
Please wait while ImageStudic is being uninstalled. |'

i ImageStudio Uninstall o

ImageStudio is running.
| click 0K to dose it.
it doesn't close, try closing it manually.

P ok ] | Cancel

Imagestudio 1.0.0

< Back Mext = Cancel

3. Click 'Next’ to uninstall.



IE ImageStudio Uninstall -

Uninstalling
Flease wait while ImageStudio is being uninstalled. l'

Delete file: D:\ImageStudioresources\serversbase \botocore\data rum' 20 18-05-10\endpaoint

< Back Mext = Cancel

4. Click 'Next’ to complete the uninstallation process.



IE ImageStudio Uninstall -

Completing ImageStudio Uninstall

Imagestudio has been uninstalled from your computer,

Click Finish to dose Setup.

<o Carcel

4 Operation guide

4.1 Startup Page

Launch ImageStudio after installation. The startup page is shown here.



Functional Modules

Module

STOmics @ Image Quality Control

Acti Recent Files
Start
ImageStudio v1.0.0(betz) =] Image Stitching

4.1.1 Left Side Column

(1) Click version information to view the software version information.
(2)Click technical support to view technical support.

(3)Click help document to view the relevant document information of each module.

Login Settings
(2] ©



(4)Click demo data download and select the file path to download the demo input data of each

module.

= Note: If failed to download data after clicking the Demo Data Download, hover the mouse over the Demo
Data Download button, then the system will automatically copy the download link, which can be downloaded in

the browser.



ME  imagestudio eLogin oSettmgs
> 3

Functional Modules

Module Action Recent Files
ety 2
Bi=SEZ
STomics @ Image Quality Control
ImageStudio v2.0.2 % Image Stitching /

@ Image Calibration /
A Tissue Segmentation /
Cell Segmentation

(@) Version Information

#k  Technical Support
(@ Help Document

¢ Demo Data Download

https://www.stomics.tech/ImageStudio/ImageStudioTestDataV2.zip

4.1.2 Login (Optional)

User login is optional which is only required for internal users who have access to STOmics’ s online

platform (Stereo-seq Analysis Platform, STOmics Cloud). STOmics Cloud registered users can directly



log in to ImageStudio or create a STOmics Cloud account on ImageStudio’ s login page. There are
three login methods available (same as STOmics Cloud).
(1)Account login - enter username/email and verification code to log in.

° ImageStudic @ settinss

A= EZ
STOmics

Account login

(2)Phone login - enter phone number and verification code to log in.



Rt
STOr-rﬁcs

Phone login

Resend 27) s

(3)BGI Login — Applicable for internal users only, enter user name and password to log in.



0 Settings

A= EE
STOmics

Account login




I3 BGI SSO Login System - m} X

EXBGI EREE BXELF -
i —@@ .User Login
= :

5] [FeK] <=2
boN'r BELIEVE

DON'T TRANSFER
ACCOUNTS

About Phone No. assword Options

< EEmT X8R
@zqzm
L 3
N = / ) : 3 .
;. , EmE

</ EREBRRAE "

Service Tel. 0755-25273811

(4)Account registration (same as STOmics Cloud). Complete via four steps: enter registration

information, verify email, verify phone number, and confirm registration.



cageStodio @ settee:

AI==AZE
STOmics

Account login




“

Registration message

Registration message

First Name:

Last Name:

Country / Region

E-mail

Enter password

Confirm p

ser agresment the STOmics

(5)Change password (same as STOmics Cloud).



e ImageStudio @z @) settine:

Forgot password

E-mail

Verification code: Send the verification code

A\The login system adds the following additional features for BGlers.

® ‘Image Quality Control’ function can verify whether the input SN number is correct or not.



4.1.3 Settings

(1) General — Settings for 1) whether to run ImageStudio at startup, 2) language selection and 3) auto

update of general functions.

g ;’0
=4 = ) :
w

Language

® The default language can be set to system’ s default language. Only two languages are supported



currently: English and Chinese.
® 'Check for updates automatically when opened is unselected by default. If necessary, check the
box for Auto Update.

(2)Save, set the default directory for saving.

e ImageStudio @ Loz

General
Default Directory for Saving
-
About

® The output file directory of each module is saved in D:\/ImageStudioWorkspace on your computer



by default. Click the three dots to modify the file path.
® Different directories are created in D:\/mageStudioWorkspace directory depending on the module.
Image Quality Control: QC
Image Stitching: Stitch
Tissue Segmentation: TissueSeg

Cell Segmentation: CellSeg

» PC » Recovery (D:) » ImageStudioWorkspace

1K

= CEGE: =i HI

TissueSeg 2023/5/7 16:52 ==
Stitch 20
QcC 20
CellSeg 20

Calibration 2023/5/7 16:52 e

E Note: Each directory will generate a .mst file which users can delete but cannot modify the content within.

(3)About, Check for Updates and ViewHelp.



About

Version information

Check for Updates

Help




® Click 'Check for updates'. System can check for updates automatically with the internet connection.
® Click 'Update Immediately' to update online.

® Click 'View Help' to view the relevant document information of each module.
4.2 Image Quality Control

Image Quality Control is intended for assessing the quality of Stereo-seq microscopic images to



ensure further downstream analysis. It includes three functions: Image QC for nuclei (ssDNA or DAPI)

stained images or DAPI&mIF , TIFF/PNG Image upload and upload information configuration.

) Note: The saving path of microscope images and the output path of image quality control cannot contain

Chinese or special characters.

4.2.1 Image QC

The interface of image QC is as follows:



e ImageStudio
|

. . Function v Settings
) Image Quality Control
Ru

= Image Stitching I 7
mage x

€ Image Calibration
Chip SN

A, Tissue Segmentation Staining Types  sSDNA

Cell Segmentation

Memory usage
—_—

Operator Image Path

Upload No Remarks

Notice: Only letters numbers, and underscore are allowed.

Please drag the file for QC.

70% Disk usage 86% CPU usage 12%
—— -—

@ Hep @ lLogin

1/0 usage

‘

@ settings

4.2.1.1 Nuclei-stained images with ssDNA or DAPI

(1)Select the staining type "ssDNA" or "DAPI"




e ImageStudio @Helo @login @ Settings

Function v Settings
© Image Quality Control

& Image Stitching

Image QC x
€ Image Calibration ~
Chip SN Operator mage Path
A, Tissue Segmentation St SDNA Ur N
N, O ber: d und !
) ssDNA =

@ Cell Segmentation

JAP

AP

&l

Please drag the file for QC.

Memory usage 68% Disk usage 86% CPU usage 17% 1/O usage 1%

(2) Select "Yes" or "No" for "Upload" to upload the image (after QC) to the selected computer cluster

or cloud or not.



e ImageStudio

Function V Settings
Image Quality Col |

= Image Stitching

Image QC x
€ Image Calibration
Chip SN
A Tissue Segmentation Staining Types = ssDNA Upload | No
Notice:
2 & Yes
Cell Segmentation
No

Please drag the file for QC.

o
®
R

Disk usage 86% CPU usage
—

Memory usage
—

@ Hep @ login @ Settings

Image Path
Remarks
7% I/O usage
.

(3)Drag and drop image files or folders to the program.



e ImageStudio @ tHelp @Login @ settings
Function v Settings
[ Ren clear |
= Image Stitching
Image QC x
€ Image Calibration .
Chip SN [ $5200000135TL_D1 ] Operator = Username Image Path =~ D:\mIF\ImageStudioTestData\QC\ssDNA\SS2
A Tissue Segmentation Staining Types =~ sSDNA Upload = Yes Remarks
Notice: Only letters,numbers, and underscore are allowed.
@ Cell Segmentation
Please drag the file for QC.
Memory usage 67% Disk usage 86% CPU usage 11% 1/0 usage 14%
— — - -—

(4)Description of microscopes and data formats that are supported by ImageStudio QC
module.Output Directory: D:\ImageStudioWorkspace\QC
Output files that are supported by

Microscope Input file

SAW

Zeiss Axio Scan Z1  Raw image file in CZI ~ ® [PR file that stores image



Zeiss Axio Scan 7

Leica DM6-M

Leica DM6-B

Motic for BGI

custom

Go Optical

Other microscopes
(before API
development):
Other microscopes
(after API

development):

/

format

Stitched image in TIFF
format

Tile images (individual
FOV)

Raw image file in mdsx
format

Tile images (individual

FOV)

Stitched image in TIFF
format

Tile images (individual

FOV) or raw image file

The output

capturing information and Image
QC information
® Zipped image files in TAR.GZ

format



compressed
file(TAR.GZ) of after

Image QC

(5)Fill in the Stereo-seq Chip Serial Number (SN) and the operator’ s email address.

Q@ magestudio @ Help @login @ Settings

Function v Settings
©) Image Quality Control
Clear

Run

& Image Stitching
Image QC x

& Image Calibration e = = = > e A
Chip SN SS200f 135TL D1 Operator [ hangingjy ] Image Path ~ D:\miIF\ImageStudioTestData\QC\ssDNA\SS2

A, Tissue Segmentation Staining Types Upload = Yes Remarks

Notice: Only lettersnumbers, and underscore are allowed

Cell Segmentation

Please drag the file for QC.

CPU usage 15% 1/O usage

Memory usage 68% Disk usage 86%
-



Chip SN: Chip serial number of a Stereo-seq Microscope Assessment Chip T or a Stereo-seq
Chip T that is used for imaging. ImageStudio software can only recognize the standard
Stereo-seq Chip SN from BGI STOmics.

Operator: Full email address of the operator, or mailbox prefix of a BGl employee.

Image Path: File path for the stitched panoramic image or the file directory path for the tiled
FOV images. It can be manually typed in or automatically filled in by the program after dragging
and dropping the file/folder into the program.

Staining Types: Options are ssDNA, DAPI, and DAPI & mIF.

Remark: Record additional details in the remark field if needed.

(6) For the stitched panoramic image, users will be requested to fill in the image parameters manually

in the pop-up window as shown below. Click 'Confirm' to finish the entry, and click 'Run' to start
QC.



MicroscopeAdditional Info

Microscope = Zeiss
Magnification =~ 10
Image Scale = 0.438276
FOV Width
FOV Height = 2041

Overlap

A\ These parameters are not required for tiled FOV images in TIFF/ PNG format.
® Microscope: Manufacturer of the microscope, such as Zeiss, Leica, Motic, Olympus, etc.
® Magnification: Objective lens magnification. For example, if the image was taken by a 10x
objective lens, enter 10.

® Image Scale: Image Scale can also be defined as 1/resolution in the unit of pm/pixel, with at



least 3 decimal places.

e FOV width and FOV height: Width and height of each tiled FOV image or individual FOV (in
pixels) .

e Overlap: Overlap ratio between two adjacent FOVs (if the overlap ratios at the width and height
are different, take the larger one). For example, if the overlap is 10%, enter 0.1.

(7)Click the * Run’ button to start QC. The program will sequentially perform indicator evaluation,
image compression, and image uploading (optional). The progress bar will display the current
location, and the table will display the progress percentage and time consumed for each step.
Please wait patiently for completion.

e QC indicator evaluation: display the score of each indicator, pass or fail status, progress percentage,

and time consumed. The unapplicable indicators are colored gray.



° ImageStudio

Image Quality Control

= Image Stitching
€ Image Calibration
A, Tissue Segmentation

Cell Segmentation

Image Compression

Function V Settings

Image QC x
Chip SN = $5200000135TL_D1

Staining Types =~ ssDNA

QC result analysis

current progress : 24%

@ QC index evaluation

Index categories Criteria Status

Trackline evalua

/
tion
Image Clarity E
valuation £
QC Indicators
Memory usage 72%

Operator = hangingju
Upload = Yes

Notice: Only letters numbers, and underscore are allowed.

@ Image Compression

Time-consumin

Fraction schedule © Index categories Criteria
gs)
Image size

/ /

Image Compres

Other indicators
sion

/ / /

Image Upload
Disk usage 86% CPU usage
D —— —_—

Image Path

Remarks

Status

42%

@ tHelp @logn @ settings

D:\miIR\ImageStudioTestData\QC\ssDNA\DOz

® Image Upload

Time-consumin

sizefillustrate schedule
g(s)
/ / /
/ / 7
/ # /
1/0 usage

2%




e ImageStudio

H Image Stitching
€ Image Calibration
A, Tissue Segmentation

@ Cell Segmentation

Function  Settings

@ Help e Login

e Settings

Run
Image QC x

Chip SN = $5200000135TL D1 Operator  hanqingju
Staining Types =~ ssDNA Upload = Ye

S

Notice: Only letters,numbers, and underscore are allowed.

QC result analysis
current progress : 35%

@ QC index evaluation

Time-consumin

Index categories Criteria Status Fraction schedule

Trackline evalua

: PASS 94 100%
tion
Image Clarity E
oy / 82 100%
valuation
QC Indicators
Memory usage 96% Disk usage

9(s)

70

100

86%

Index categories Criteria

Image size

o Image Compres
Other indicators .
sion

Image Upload

CPU usage

Image Path

Remarks

Status

35%

D:AmIR\ImageStudioTestData\QC\ssDNA\DOz

@ Image Upload
sizefillustrate schedule
[25128, 24071] 100%

1/0 usage

Time-consumin

96

4%

® Image Upload




© Image Quality Control

QC index evaluati mage Comprassi @ Image Upload
mmmmmmmmmmm me-consumin
4 Stat tegori sizefillustrate schedule
: : oo
I disk u CPU us. 1
-—

(8)After QC has been done, the result will be displayed at the bottom. The displayed information

includes QC pass or fail, total time consumed, and the recommendations for automation analysis.



e Imagestudio @ Help @ login @) Settings

o Function “ Settings
) Image Quality Control

Run Clear

H Image Stitching

Image QC x
€ Image Calibration ) o = . o = S =
Chip SN = S$S200000135TL_D1 Operator  hangingju Image Path ~ D:\mIR\ImageStudioTes
i i Staining Types =~ ssSDNA Upload = Yes Remarks
A Tissue Segmentation yp F
Notice: Only letters numbers, and underscore are allowed.
y

Cell Segmentation Qc i

g result analysis

@ QC index evaluation @ Image Compression @ Image Upload
. . : Time-consumin . L o Time-consumin
Index categories Criteria Status Fraction schedule © Index categories Criteria Status sizefillustrate schedule
g gs)
Trackline evalua Image size / [25128, 24071] 100%
PASS o4 100% 73
tion
Other indicators P PASS / 100% 8
Image Clarity £ sion
/ 82 100% 104
valuation
Image Upload PASS / 100% 5

QC Indicators

QC result analysis and suggestion

The results of this image analysis evaluation are:PASS time consuming 190s,

Memory usage 61% Disk usage 86% CPU usage 15% 1/0 usage 1%

® If the QC result is PASS, it indicates that the image can be analyzed by the automation image

processing pipeline in SAW.

QC result analysis and suggestion

The results of this image analysis evaluation are:PASS time consuming 190s,

® If the QC result is FAIL, it indicates that the image can not be further analyzed by the automated



image processing pipeline in SAW. The result will also provide suggestions to scan again or

perform manual analysis on the input image.

QC result analysis and suggestion

The results of this image analysis evaluation are:FAIL time consuming 489s. The reason is:track line evaluation failed, according to your situation, it is recommended to manually analyze or take a new photo.

) Note: Please make sure all the images were taken following the Imaging Guidelines. If the image QC fails,
please confirm the image quality, chip SN, or re-take the image. Contact a STOmics FAS for assistance if
necessary.

(9)Once the image passes the evaluation, the program will compress the files to tar.gz and record

image evaluation and essential information into .ipr file.

hangingju (G:) » ImageStudioWorkspace » QCForDemo » QC » S5200000135TL_D1_20230902_195549

~

R e = =5 Fh

X

=] 20230902-19-55-49.log 2023/9/2 19:55 AT
$5200000135TL_D1_SC_20230902_195549 3.0.0.ipr 2023/9/2 19:57 PR 374 273 KB
t3 55200000135TL D1_SC 20230902 195549 3.0.0.tar.gz 2023/9/2 19:57 GZ STl 170,616 KB

(10) If the auto-uploading function is turned on, the output files (TAR.GZ and IPR) will be

automatically uploaded to the selected computer cluster or cloud. Click the "Clear" button to clear



the contents, and then drag another image for a new run.

(11) Go to D:\/ImageStudioWorkspace\QC to find the output files.
4.2.1.2 DAPI&mIF

(1)Select the staining type "DAPI & mIF"

Q@ Imagestudio

ti Settir
© Image Quality Control
H Image Stitching
Image QC
€ Image Calibration o R
Chip SN Operator Image Path
A, Tissue Segmentation pes | DAPI&mIF i No
Notice: O smbers, and und: Il

sDNA
Cell Segmentation a8

DAP

DAPI&mIF

H&E

Please drag the file for QC.
M y usage 6 Disk usag 0f CPU usage

@ Help @ login @ Settings

1/O usage



(2)Select "Yes" or "No" for "Upload" to upload the image (after QC) to the selected computer cluster

or cloud or not.

@ Help @ Llogin @ Settings

vvvvv Qc
& Image Calik
@ p SN I I
A Ti Segmentat pes P F d [N K
Not

Cell Segmentation e

No

Please drag the file for QC.

Memory usage 65% Disk usage 90% CPU usage 4% 1/O usage 1%

(3)Drag and drop image files or folders to the program.



@ Help e Login o Settings
Function Vv Settings
[ e Clear
= Image Stitching
Image QC x
€ Image Calibration :
Chip SN $5200000059_NC Operator sername Image Path =~ D:\mlIR\ImageStudioTestData\QC\mIF\SS200(
A Tissue Segmentation Staining Types =~ DAPI&mIF Upload [ No ] Remarks
Notice: Only letters,numbers, and underscore are allowed.
@ Cell Segmentation
Please drag the file for QC.
Memory usage 67% Disk usage 90% CPU usage 6% 1/O usage 1%
—— - ‘

(4)Description of microscopes and data formats that are supported by ImageStudio QC module.

Output Directory: D:\ImageStudioWorkspace\QC
Output files that are

Microscope Input file

supported by SAW

Zeiss Axio Scan Z1 Raw image file in CZ| format ® |PR file that stores image



Zeiss Axio Scan 7 capturing information and

Leica DM6-M Stitched image in TIFF format Image QC information
Motic for BGI custom Raw image file in mdsx format ® Zipped image files in
Other microscopes TAR.GZ format

Stitched image in TIFF format
(before API development):

Other microscopes (after

Tile images (individual FOV) or raw image file
AP| development):

The output compressed file(TAR.GZ) after

Image QC

® Input file specification

Type User naming convention Example

DAPI Stereo-seq Chip SN S$S200000655 LB
IF Stereo-seq Chip SN _Protin IF SS200000655 LB CD31 IF



1.tif

.

-

—— 1.ini

—— SN (O

M 3.pg

N——info.ini

\——  SN.tif
Catalogue 1.tif
~—— SN_<protein>_IF { 2.tif

L——  1.ini

“—— SN_<protein>_IF ——
N 3.pg

N—— info.ini

\—— SN.tif

(5)Fill in the Stereo-seq Chip Serial Number (SN) and the operator’ s email address.



@ tep @login @ Settings

F Settir

R Cle:
H Image Stitching

Image QC x
€ Image Calibration o o N o ~ o

Chip SN | $5200000059_NC Operator = hangingju mage Path = D:\mIF\ImageStudioTestData\QC\mIF\SS200(
A Tissue Segmentation Staining Types =~ DAPI&mIF Upload = No
N O numbe! d und, Il
Cell Segmentation
Please drag the file for QC.
Memory usage 68% Disk usage 90% CPU usage 4% 1/0 usage 2%
- .

® Chip SN: Chip serial number of a Stereo-seq Microscope Assessment Chip T or a Stereo-seq
Chip T that is used for imaging. ImageStudio software can only recognize the standard
Stereo-seq Chip SN from BGI STOmics.

® Operator: Full email address of the operator, or mailbox prefix of a BGl employee.

) Note: The Stereo-seq Chip SN and the operator email will be recorded and filled automatically on the next



® Image Path: File path for the stitched panoramic image or the file directory path for the tiled
FOV images. It can be manually typed in or automatically filled in by the program after dragging
and dropping the file/folder into the program.
® Staining Types: Options are ssDNA, DAPI, and DAPI & mIF.
® Remark: Record additional details in the remark field if needed.
(6) For the stitched panoramic image, users will be requested to fill in the image parameters manually

in the pop-up window as shown below. Click 'Confirm' to finish the entry, and click 'Run' to start

QC.



MicroscopeAdditional Info

Microscope = Zeiss
Magnification = 10X
Image Scale = 0.438276
FOV Width =~ 2000
FOV Height = 2000

Overlap 5

These parameters are not required if exported tile images in TIFF format are used.
® Microscope: Manufacturer of the microscope, such as Zeiss, Leica, Motic, Olympus, etc.
® Magnification: Objective lens magnification. For example, if the image was taken by a 10x
objective lens, enter 10.

® Image ratioScale: Image Scale can also be defined as 1/resolution in the unit of ym/pixel, with



at least 3 decimal places.
® FOV width and FOV height: Width and height of each tiled FOV image or individual FOV (in
pixels)
® Overlap: Overlap ratio between two adjacent FOVs (if the overlap ratios at the width and height
are different, take the larger one). For example, if the overlap is 10%, enter 0.1.
(7) User will be requested to confirm the protein name and trackline channel in the screenshot below
and click ‘Run’ when the multi-channel image is uploaded. By default, the channel name will be

used as the protein name.



Selection of channels containing tracklines

Whether fluorescent cha
Fuorescent Channel Protein name nnel containing trackline
s
DAPI DAPI

AF488 AF488

AF555 AF555

(8)Click the 'Run’ button to start QC. The program will sequentially perform indicator evaluation,
image compression, and image uploading (optional). The progress bar will display the current
location, and the table will display the progress percentage and time consumed for each step.
Please wait patiently for completion.

® QC indicator evaluation: display the score of each indicator, pass or fail status, progress percentage,



and time consumed. The unapplicable indicators are colored gray. The QC indicators include

trackline detection evaluation, stitching evaluation, and DAPI vs mIF calibration evaluation.

e ImageStudio @Help @login @ Settings

Function Vv Settings
©) Image Quality Control

= Image Stitching

Image QC x
€ Image Calibration BT iomwemm—o— , B I - I on
Chip SN $5200000059_NC Operator hangingju Image Path  D:\mIF\ImageStudioTestData\QC\mIF\B0180!
A Tissue Segmentation Staining Types =~ DAPI&mIF Upload = Yes Remarks
Notice: Only letters,numbers, and underscore are allowed.
@ Cell Segmentation QC result analysis
rrent progress : 4%
@ QC index evaluation @ Image Compression @ Image Upload
. Time-consuming . - Time-consuming
Index categories Criteria Status Fraction schedule ) Index categories Criteria Status size/illustrate schedule
(s) (s)
Trackline evaluat Image size
12%
on
! Image Compress
Other indicators
Image Clarity Ev ion
aluation
Image Upload
ned microscopic
image
Memory usage 67% Disk usage 90% CPU usage 30% I/O usage 1%
— — ‘

Image Compression



e ImageStudio

= Image Stitching
€ Image Calibration
A Tissue Segmentation

@ Cell Segmentation

Function v Settings

0 Help e Login Q Settings

Run

Image QC x

Chip SN = $5200000059_NC

Staining Types = DAPI&mIF

QC result analysis
current progress : 46%

@ QC index evaluation

Index categories Criteria Status

Trackline evalua
PASS

tion

Image Clarity E

valuation

Stitching evalua
tion of nuclei-st

i . PASS
ained microsco

pic image

Stitching evalua
tion of TESK2 m
. L PASS
icroscopic imag

QC Indicators N

Memory usage 88%

Operator

Upload

hanqingju

Yes

Notice: Only letters numbers, and underscore are allowed.

Fraction schedule
99 100%
27 100%
95 100%
99 100%

Disk usage

Time-consumin

Index categories Criteria
gl
4 Image size
Image Compres.
Other indicators .
39 sion
Image Upload
19
19
88% CPU usage
—

Image Path

Remarks

Status

30%

D:AmIR\ImageStudioTestData\QC\mIF\B0180!

@ Image Upload
Time-consumin
sizefillustrate schedule
gls)

[15516, 12999] 100% /

/ /

/ g /

I/O usage 6%

® Image Upload




© Image Quality Control

QC result analysis
709
@ QC index evaluation @ Image Compression D Image Upload
‘ Time-consumin Time-consumin
Index categories Criteria Status Fraction schedule ndex categories Criteria Status sizefillustrate schedule
9ls
ackhi

(9) After QC has been done, the result will be displayed at the bottom. The displayed information

includes QC pass or fail, total time consumed, and the recommendations for automation analysis.



@ Helo @ login @ Settings

Run
mage QC
p SN perator hangingy ImagePath D:AmIFImageStudioTestData\QC\mIF\BO180!
A Tissue Se gmental tion pes Pl&miF \
N b nd d
@ Cell S mentation N
@ Cell Segmentatior QC result analysis
@ QC index evaluation @ Image Compression @ Image Upload
mmmmmmmmmmmm Time-consumin
d = Criteri Fraction hedul dex categories Criteria ~ Status  sizefi llustrate hed:

QC result analysis and suggestion

The results of this image analysis evaluation are:PASS time consuming 605s.

® |f the QC result is PASS, it indicates that the image can be analyzed by the automation image

processing pipeline in SAW.

QC result analysis and suggestion

The results of this image analysis evaluation are:PASS time consuming 190s,

® |f the QC result is FAIL, it indicates that the image can not be further analyzed by the automated



image processing pipeline in SAW. The result will also provide suggestions to scan again or

perform manual analysis on the input image.

QC result analysis and suggestion
The results of this image analysis evaluation are:FAIL time consuming 489s. The reason is:track line evaluation failed, according to your situation, it is recommended to manually analyze or take a new photo.

) Note: Please make sure all the images were taken following the Imaging Guidelines. If the image QC fails,

please confirm the image quality, chip SN, or re-take the image. Contact a STOmics FAS for assistance if

necessary.
(10) Once the image passes the evaluation, the program will compress the files to tar.gz and record

image evaluation and essential information into .ipr file.

hangingju (G:) » ImageStudioWorkspace » QCForDemo » QC » B01808B6 20230902 203458

~
EXE5E =R

227077 20042 p 281 K
/9/2 20:42 PR W B

&4 $5200000059_ NC_SC_20230902_203458 3.0.0.ipr
£3 55200000059 NC_SC_20230902_203458 3.0.0.tar.gz

1K

(11) If the auto-uploading function is turned on, the output files (TAR.GZ and IPR) will be

automatically uploaded to the selected computer cluster or cloud. Click the "Clear" button to clear

the contents, and then drag another image for a new run.



4.2.1.3 H&E

(1)Select the staining type "H&E “

@ Help @login @ Settings

c ImageStudio

nctior
© Image Quality Control
= Image Stitching
I e QC
@ Image Calibration ~ -
Chip SN Operator e Patt
A, Tissue Segmentation 1t Ha No nar
o Notice: O umber. d und
ssDNA
Cell Segmentation
DAPI
)API&mIF
H&E
Please drag the file for QC.
M y 72% Disk usag 0 CPU usage 27" 1/O usage 1%
— .

(2)Select "Yes" or "No" for "Upload" to upload the image (after QC) to the selected computer cluster

or cloud or not.



G ImageStudio

- Function  Settings
¥ Image Quality Control

= Image Stitching : =
mage x

€ Image Calibration o
Chip SN

A, Tissue Segmentation Staining Types = H&E

Cell Segmentation

Memory usage

@ Help @ Login

Operator Image Path
Upload [ No Remarks
Please drag the file for QC.
86% Disk usage 90% CPU usage 48%

1/0 usage
— .

(3)Drag and drop image files or folders to the program.

@ settings

0%



e ImageStudio @telp @login @ Settings
Function V Settings
| Ren Clear |
= Image Stitching
Image QC x
@ Image Calibration
Chip SN C02533C1 Operator [ Jusername Image Path ~ G:\tempForDemo\C02533C1\C02533C1
A Tissue Segmentation Staining Types =~ H&E Upload = No Remarks
Notice: Only lettersnumbers, and underscore are allowed.
@ Cell Segmentation
Please drag the file for QC.
Memory usage 80% Disk usage 90% CPU usage 48% 1/0 usage 0%
—— — .

(4) Description of microscopes and data formats that are supported by ImageStudio QC module.
Output Directory: D:\ImageStudioWorkspace\QC
Output files that are supported by

Microscope Input file

SAW

Zeiss Axio Scan Z1  Raw image file in CZI ~ ® [PR file that stores image



Zeiss Axio Scan 7

Leica DM6-M

Motic for BGI

custom

Go Optical

Other microscopes
(before API
development):
Other microscopes
(after API

development):

format

Stitched image in TIFF
format

Raw image file in mdsx
format

Tile images (individual

FOV)

Stitched image in TIFF

format

Tile images (individual

FOV) or raw image file

The output
compressed

file(TAR.GZ) of after

capturing information and Image
QC information
® Zipped image files in TAR.GZ

format



Image QC

(5)Fill in the Stereo-seq Chip Serial Number (SN) and the operator’ s email address.

Q@ Imagestudio @ tep @lLogn @ Settings
Function  Settings
@ Image Quality Control
Run
= Image Stitching
Image QC

€ Image Calibration

A Tissue Segmentation Staining Types | H&E pload | No
Noti d
@ Cell Segmentation

Please drag the file for QC.

Memory usage 79% Disk usage 90% CPU usage 30% 1/0 usage 0%

® Chip SN: Chip serial number of a Stereo-seq Microscope Assessment Chip T or a Stereo-seq

Chip T that is used for imaging. ImageStudio software can only recognize the standard



Stereo-seq Chip SN from BGI STOmics.

® Operator: Full email address of the operator, or mailbox prefix of a BGl employee.

® Image Path: File path for the stitched panoramic image or the file directory path for the tiled
FOV images. It can be manually typed in or automatically filled in by the program after dragging
and dropping the file/folder into the program.

® Staining Types: Options are ssDNA, DAPI, and DAPI & mIF.

® Remark: Record additional details in the remark field if needed.

(6) For the stitched panoramic image, users will be requested to fill in the image parameters manually
in the pop-up window as shown below. Click 'Confirm' to finish the entry, and click 'Run' to start
QC.



MicroscopeAdditional Info

Microscoj pe  Zeiss
Magnification = 10X
Image Scale = 0.438276
FOV Width =~ 2000
FOV Height = 2000

Overlap 0.1

AThese parameters are not required for tiled FOV images in TIFF/ PNG format.
® Microscope: Manufacturer of the microscope, such as Zeiss, Leica, Motic, Olympus, etc.
® Magnification: Objective lens magnification. For example, if the image was taken by a 10x
objective lens, enter 10.

® Image ratioScale: Image Scale can also be defined as 1/resolution in the unit of ym/pixel, with



at least 3 decimal places.

® FOV width and FOV height: Width and height of each tiled FOV image or individual FOV (in
pixels)

® Overlap: Overlap ratio between two adjacent FOVs (if the overlap ratios at the width and height
are different, take the larger one). For example, if the overlap is 10%, enter 0.1.

(7)Click the * Run’ button to start QC. The program will sequentially perform indicator evaluation,
image compression, and image uploading (optional). The progress bar will display the current
location, and the table will display the progress percentage and time consumed for each step.
Please wait patiently for completion.

e QC indicator evaluation: display the score of each indicator, pass or fail status, progress percentage,

and time consumed. The unapplicable indicators are colored gray.



e ImageStudio
|

Image Quality Control

= Image Stitching
€ Image Calibration
A, Tissue Segmentation

Cell Segmentation

Image Compression

Function V Settings

Image QC x

Chip SN C02533C1

Staining Types =~ H&E

QC result analysis

current progress : 4%

(D QC index evaluation

Index categories Criteria

Trackline evaluat

ion
QC Indicators
Memory usage
——

71%

Status

Operator

Upload

hanqingju

Notice: Only letters,numbers, and underscore are allowed.

schedule

Fraction

Disk usage

@ Image Compression

Time-consuming

(s)

Index categories

Image Path
Remarks
Criteria Status
Image size /

Image Compress

Other indicators ¢
ion
Image Upload /
CPU usage 34%

@ Help e Login Q Settings

G:\tempForDemo\C02533C1\C02533C1

39%

@ Image Upload
Time-consuming

size/illustrate schedule
(s)
/ / /
/ / /
/ 4! /

1/0 usage
——




e ImageStudio

Function v Settings

@ Help e Login o Settings

Run
H Image Stitching
Image QC x
€ Image Calibration o
Chip SN C02533C1 Operator  hanqingju Image Path  G:\tempForDemo\C02533C1\C02533C1
A Tissue Segmentation Staining Types =~ H&E Upload Yes Remarks
Notice: Only letters numbers, and underscore are allowed.
® Cell Segmentation QC result analysis
current progress : 53%
@ QC index evaluation @ Image Compression @ Image Upload
Time-consuming Time-consuming
Index categories Criteria Status Fraction schedule o Index categories Criteria Status sizefillustrate schedule “
s s
Trackline evaluat Image size / [24288, 22151] 100% /
: ¥ 84 100% 121
ion
Image Compress
Other indicators . / / 60% /
ion
Image Upload / / / /
QC Indicators
Memory usage 88% Disk usage 89% CPU usage 20% 1/0 usage 14%
D ——— — —

® Image Upload




Q@ Imagestudio

©) Image Quality Control

& Image Stitching
& Image Calibration
A Tissue Segmentation

@ Cell Segmentation

Function

Settings

Image QC x

Chip SN

Staining Types = H&E

QC result analysis
ress 1 72%
@ QC index evaluation
Status Fraction

Index categories Criteria

schedule

otice: Only letters numbers

@ Image Compression

Time-consuming .
Index categories

]
a

and underscore are allowe

Criteria

(s)
Trackline evaluat Image size
84 100
on
mage Compress
Other indicators
on
mage Upload
QC Indicators
Memory usage 87% Disk usage 88% CPU usage
——————————— -

Image Path

Remarks

Status

@ Help

G:\tempForDemo\C02533C1\C02533C1

® Image Upload

sizefillustrate schedule
[24288, 22151] 100%
100%

1/O usage

9 Login e Settings

Time-consuming

(s)

307

(8)After QC has been done, the result will be displayed at the bottom. The displayed information

includes QC pass or fail, total time consumed, and the recommendations for automation analysis.



e ImageStudio @ Help @logn @ Settings

Function Vv Settings
@) Image Quality Control

Run Clear

E Image Stitching ' =
mage X

€ Image Calibration

Chip SN

hangingju Image Path

A Tissue Segmentation Staining Types =~ H&E Upload = Yes Remarks

Notice: Only letters,numbers, and underscore are allowed.

Cell Segmentation

QC result analysis

@ QC index evaluation @ Image Compression @ Image Upload
. o ) Time-consuming . o . Time-consuming
Index categories Criteria Status Fraction schedule Index categories Criteria Status size/illustrate schedule
(s) (s)
Trackline evaluat Image size / (24288, 22151] 100%
84 100% 126
ion
: Image Compress
Other indicators PASS / 100%
on
Image Upload PASS / 100% 58

QC Indicators

QC result analysis and suggestion

The results of this image analysis evaluation are:PASS, time consuming 491s.
Memory usage 66% Disk usage 88% CPU usage 23% 1/0 usage 1%
—— ———— — .

® If the QC result is PASS, it indicates that the image can be analyzed by the automation image

processing pipeline in SAW.

QC result analysis and suggestion

The results

of this image analysis evaluation are:PASS time consuming 190s,

® If the QC result is FAIL, it indicates that the image can not be further analyzed by the automated



image processing pipeline in SAW. The result will also provide suggestions to scan again or

perform manual analysis on the input image.

QC result analysis and suggestion

The results of this image analysis evaluation are:FAIL time consuming 489s. The reason is:track line evaluation failed, according to your situation, it is recommended to manually analyze or take a new photo.

) Note: Please make sure all the images were taken following the Imaging Guidelines. If the image QC fails,
please confirm the image quality, chip SN, or re-take the image. Contact a STOmics FAS for assistance if
necessary.

(9)Once the image passes the evaluation, the program will compress the files to TAR.GZ and record

image evaluation and essential information into IPR file.

» PC > Recovery (D:) » ImageStudioWorkspace » QC » C02533C1_20231026_004120

~

o v NS 2R Foh
&4 C02533C1_SC_20231026_004120_3.0.0.ipr 2023/10/26 0:44 PR 324 273 KB
C02533C1_SC_20231026_004120 3.0.0.tar.gz 2023/10/26 0:49 GZ FEsTit 4,073,057...

(10) If the auto-uploading function is turned on, the output files (TAR.GZ and IPR) will be

automatically uploaded to the selected computer cluster or cloud. Click the "Clear" button to clear



the contents, and then drag another image for a new run.
4.2.2 Image Upload

Stitched images in TIFF formats can be uploaded to a computer cluster or cloud using this function.

Upload interface as shown in the screenshot below:

e ImageStudio

. Function v Settings
¥} Image Quality Control
Image QC

Image Upload

Image Upload x

Upload Files Operator

File List

File Name File Size Upload Status

) Note: For images being uploaded to the cluster, users need to upload images according to certain naming

conventions, otherwise the system will detect naming convention errors.



Image naming convention

Whether chip

Image Type User naming convention Example
S\

Permeabilization
time optimization

images captured
Stereo-seq Chip SN_FC permeabilization SS200000135TL D1 FC_

using TRITC No
time point in two digits 06
channel at
different time
points
Bright field Yes Stereo-seq Chip SN SS200000135TL D1 SC_
images _FC/SC_BF numbering in two digits BF 01

(1)Click ‘Select file" then open the file to be uploaded.



Function v Settings

Upload
Image QC Image Upload x
Upload Files
File List

File Name

No Data

Operator

File Size

Upload Status




i Open
4 1+ > ThisPC > Recovery (D:) > Users » 09DataFile > SS200000135TL_D1

Organize v New folder

v s Quick access

I Desktop
& Downloads
Documents
controlD1 | S5200000135TL D S5200000135TL D S5200000135TL D SS200000135TL D SS200000135TL_D
& Pictures 1_FC_04tif 1.FC_06.tif 1.FC_08.1if 1FCBFOIG  1.SCBF 01

10378
20230119

20230126
QCimgUpload
& WPSZ=E

v @ OneDrive - BGI Tech Soluti
ImageQC
Recordings

5

poe]

i)

v [ This PC

B 3D Objects
B Desktop

3 Documents
& Downloads
D Music

& Pictures
B Videos
‘t Windows (C)

= Recovery (D)

& Network

File name: | "55200000135TL_D1_FC_04.tif" "55200000135TL_D1_FC_06.tif" "55200000135TL_D1_FC_08.4if" "S5200000135TL_D1_FC_BF 01.tif" "S5200000135TL_D1_SC_BF_01.if"

(2)Click 'Upload' and wait for it to complete.

Custom Files (*.png*.tif)

Cancel




Function v Settings

l Upload Delete
Image QC Image Upload x

Upload Files [EEE=SIE

File List
9

File Name
$$200000135TL D1_FC_04.tif
$5200000135TL D1_FC 06.tif
$5200000135TL_D1_FC 08.tif
$$200000135TL D1_FC_BF 01.tif

$5200000135TL_D1_SC_BF 01.tif

Operator

File Size
1MB
1MB
1MB
1MB

1MB

Upload Status
Waiting to be uploaded
Waiting to be uploaded
Waiting to be uploaded
Waiting to be uploaded

Waiting to be uploaded




Function v Settings

Upload

Image QC Image Upload x

Upload Files Operator hangingju

File List

File Name File Size Upload Status

$S200000135TL D1_FC 04.tif 1MB
$S200000135TL D1_FC 06.tif 1MB
$$200000135TL D1 _FC_08.tif 1MB
$S200000135TL D1 _FC BF 01.tif 1MB
SS200000135TL D1 _SC BF 01.tif 1MB

File uploading

(3)If you need to delete files from the file list waiting to be uploaded, select the file and click 'Delete'.



Function v Settings

Upload Delete
Image QC Image Upload x
Upload Files Operator
File List
- ] File Name File Size Upload Status
§S200000135TL D1 _FC 04.tif 1MB Waiting to be uploaded
§S200000135TL D1 _FC 06.tif 1MB Waiting to be uploaded
$S200000135TL D1_FC 08.tif T™MB Waiting to be uploaded
§$S200000135TL D1_FC BF O1.tif 1T™MB Waiting to be uploaded
] §S200000135TL_D1_SC BF 01.tif T™MB Waiting to be uploaded




Function v Settings

Image QC Image Upload x
Upload Files Operator
File List
File Name File Size Upload Status
§S200000135TL D1 _FC 04.tif 1MB
§S200000135TL D1 _FC 06.tif 1MB
§S200000135TL D1 _FC 08.tif 1MB

(4)Once all files have been uploaded successfully, the interface display is shown as below:



Function v Settings

Upload

Image QC Image Upload x

Upload Files Operator hangingju

File List
= File Name File Size Upload Status
v $S200000135TL_D1_FC _04.tif 1MB Uploaded Successfully
v $S200000135TL_D1_FC 06.tif 1MB Uploaded Successfully
v $S200000135TL_D1_FC 08.tif 1MB Uploaded Successfully
v $S200000135TL_D1_FC _BF _O1.tif 1MB Uploaded Successfully
v $S200000135TL_D1_SC BF _01.tif 1MB Uploaded Successfully

' All uploads have been completed!




4.2.3 Upload Type Configuration

Set the upload path of the image.

Upload information configuration

Upload path type | RAYSYNC +

Region

ALIBABA
Upload data AWS

HPC

RAYSYNC

(1) Description of different types of upload paths:

a. HPC s for local upload of Image Quality Control output files to the computer cluster in region.
Please set up the network configuration in advance. BGl intranet is required.



Upload information configuration

Upload path type @ HPC

Region | CN CQ

Upload data
CN CQ

CN SZ

Cancel Confirm

MThe regions of this upload type are Shenzhen(CN_SZ) or Chongging(CN_CQ) , and the degault is
Shenzhen.

b. RAYSYNC uploads Image Quality Control output files via Raysync software to region’ s computer
cluster. It requires only internet without additional network configuration.



Upload information configuration

Upload path type = RAYSYNC

Region | CN CQ

Upload data
CN CQ

CN_QD

CN SZ .

MThe regions of this upload type are Shenzhen(CN_SZ), Chongqing(CN_CQ) or Qingdao(CN_QD), and
the default is Shenzhen.

c. AWS stands for Amazon Web Service. AWS will upload Image Quality Control output files to the
Amazon cloud. Currently, it is only suitable for regions where BGI’' s proprietary STOmics Cloud has
been deployed on the AWS cloud. Currently, RIGA, Singapore and California areas are configured in the
system, and new regions will be added in the future.



4

d. Upload to "ALIBABA" will upload Image Quality Control output files (TAR.GZ and IPR) to Al
Cloud. Up to now, Singapore (4-APAC) is the only region that uses Alibaba Cloud for analysis. Please
contact headquarters FAS for additional paths or new regions.



Upload information configuration

Upload path type  ALIBABA

Region | SINGAPORE

Upload data
SINGAPORE

Cancel Confirm

(2) Modification of custom upload type:
a. Double-clickthe * +" sign on the right to modify the custom upload type.



Upload information configuration X

Upload path type HPC ' -+

Double-click to add or medify

Region CN_sz




Upload information configuration

Add upload type | ALIBABA CUSTOM

Region
ALIBABA CUSTOM
Key ID AWS CUSTOM
Password

S3 bucket name

b. Choose 'AWS CUSTOM' for Amazon cloud upload type.
® If users have purchased the AWS cloud service, select the region of OWNER, configure the key ID,
password and S3 bucket path. After the configuration is completed, you can add the upload type

options for AWS CUSTOM under OWNER region.



Upload information configuration

Add upload type AWS CUSTOM
Region | OWNER
Kev ID OWNER
Password
S3 bucket name

Cancel Confirm

c. ALIBABA CUSTOM stands for customized Ali Cloud upload.

® [f the user has purchased Alibaba Cloud service, double-click the "+" button to set up a customized
upload configuration. Select "ALIBABA CUSTOM" for "Add upload path type" and "OWNER" for
"Region”, then fill in the "Key ID", "Password", and "S3 bucket name". Click "Confirm" to finish the
setup. The user could find a new "OWNER" region option under the "ALIBABA CUSTOM" upload

type option.



Upload information configuration

Add upload type = ALIBABA CUSTOM

Region | OWNER

Password

S3 bucket name

M After the modification of the custom upload type, you can select different types to upload data as

needed.
4.3 Image Stitching (tiled FOV image only)

The image stitching module provides manual image stitching tools to adjust microscope stitching

before running the standard automatic Stereo-seq Analysis Workflow (SAW) pipeline.



/N The prerequisite for running this module is that the tile image file has been generated .
4.3.1 Initiation and Display of Image Stitching Module

(1)Run the image stitching module.

e ImageStudio @Hep @Login () Settings

@ Image Quality Control

Fil
=l Image Stitching E“ B @
Open ave

A Tissue Segmentation

Cell Segmentation

Please open the file for stitch
(ipr and tar.gz)

(2)Click 'Open' , select the method of image stitching (the default is the manual adjustment of



trackline template), and then select the the image file that is ready for manual stitching.

Output Directory: D:\/ImageStudioWorkspace\Stitch

The method of image stitching

Manual adjustment of the FOV overlap

© Manual adjustment of trackline template

Gancel




© Image Quality Contrc File Function ™ ‘View
TEE
Open Save Run

A, Tissue Segmentation

l Op(e:g

Module Input File Output File
® |PR file and the corresponding ® IPR file that records manual

TAR.GZ file that have gone stitching information
Image

through the ImageQC or ® fov stitched.tif for stitched
Stitching

SAW-register or image in TIFF format

SAW-rapidRegister processing ® File of template FOV points



module within Stereo-seq @ fov stitched transformed.tif

Analysis Workflow (SAW) pipeline of pre-registered stitched
image in TIFF format

® File of template FOV points

post pre-registration

(3)If you choose "Manual adjustment of trackline template”’, the program will open the IPR file and
TAR.GZ file which record the track point information of each FOV detected by Image Quality
Control module. Each square displays the local view of each FOV image marked by the

intersections of track points, which forms the local view according to the row and column numbers
of all the FOV.



- -~ -~

° mageStudio
Tips
@ Image Quality Control File ¥ Function ¥  View ¥ Double-click to edit an FOV.
X:For undetected track points
=
& Image Stitching E B @ during QC, user assistance is
Ope Save Run equired to manually mark the track
€ Image Calibration SSDNAT: ':7 '”’7 et temlate FOV e

A, Tissue Segmentation

5 ©O

“‘

® Click 'Do not remind again’, the 'FOV description' banner will not be displayed again until the next

start-up.
® Click 'Got it' to close the current banner. Click 'FOV Type' under 'View' to re-open the banner.



(4)If you choose "Manual adjustment of FOV overlap”
) The program will open the IPR file and TAR.GZ file which record the track point information of
each FOV detected by Image Quality Control module. Each square displays the global view of
each FOV image marked by the intersections of track points, which form the global view

according to the row and column numbers of all the FOV.



Q@ msgestudio Q=1 Qzx ==
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2 Drag the slide bar of "Stitching Error Adjustment” to display algorithm detects a FOV greater
than this error and marks it in red.The smaller the stitching error set by the user, the more red

FOVs in the global large image.



e mageStudio Q= Qzz Q==

© BsmEz i Y Thie v g v
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(5)Drag the slide bar of 'Image enhancement' to display the trackline of the image.



e mageStudio @Help  @Login () Settings

Function * Vie
Save Run
Image Calibrat
€ Image Calibration SSDNA x Image Enhancement
A Tissue Segmentation )
)
Cell Segmentation
)
[(D
04 0 24
05
06 —
oz | [@
I 0.8
10
1.1
12
13
1.4
16
7 ([
18
2
21
72
2

(6)Press and hold Ctrl+ while using the mouse wheel or click on the magnifying glass icon to zoom in
or out of the image. Use this function to get a closed up look of the FOV and check whether the

trackpoints have been marked correctly.



e ImageStudio @ Helo @login @ Settings

@ Image Quality Control File v Function ¥  View ™
-~
= Image Stitching E @
Open Save Run
n "
% . SsDMNAY
A Tissue Segmentation 00

Cell Segmentation

(7)Left-click mouse to move the positioning of the image.



Q@ magestudio @Help @login () Settings

© Image Quality Control File ¥ Function ¥  View ¥
-~
H Image Stitching E @
Open Save Run

1

Image Calibration A
@ o ssDNA x Image Enhancement v
00

A, Tissue Segmentation

Cell Segmentation

O

(8) Left-click within the local view window to move the field of view.



e ImageStudio

©) Image Quality Control

& Image Stitching

' € Image Calibration

A Tissue Segmentation

@ Cell Segmentation

NONONN N =S a s a - s a4 4 0 O © o o o
| | | | 12 i | | | | |
T N s o y s o v e

(@ 00

@ Help e Login Q Settings

View ~

4.3.2 Manual Adjustment of Trackline Template

The FOV marked with an M in the Global view is the template FOV, which is the best FOV evaluated by

the trackline QC process. In order to estimate the image stitching performance, ImageStudio deduces



the quality of trackline alignment of the stitched image according to the tracklines identified by the
template FOV through a proprietary algorithm which checks whether the tracklines identified by the
template FOV (in green) coincide with the tracklines of the bottom image.
Decription of each type of icon:

X:QC undetected track point, which requires user assistance to manually mark the track point.

:Best template FOV determined via QC, which requires user assistance to confirm the quality of

marked tracklines via algorithms.

o: Stitching error evaluated by the algorithm is less than 5 pixels, which requires user assistance
to confirm the stitching quality.

o: Stitching error evaluated by the algorithm is greater than 5 pixels, which requires user
assistance to manually mark the track points.

Suggested user actions:
® Check whether the M point mark is correct. If not, manual adjustment of the M point mark is

required.

® Check for the FOV marked by red circles, since the stitching error evaluated by the algorithm for

this FOV is greater than 5 pixels (required).



® Check for the FOV marked with a red X (tracklines cannot be found by the alforithm). Users need to
manually mark the track points (optional).

® Check and confirm the FOV marked by green circles (optional).

(1)FOV marked with the M point: Mainly adjust the trackline grid and align the algorithm generated
trackline grid (in green) with tracklines on the Stereo-seq Chip.

1. Double click to open the FOV marker with an M point or click the list of FOVs on the left to open.



Q@ 'magestudio @Hep @lLogin @ Settings

© Image Quality Control File v Function ¥ View ¥

= i il =

& Image Stitching i B @
Open Save Run

€ Image Calibration

ssDNA x
A, Tissue Segmentation 00
0.1
@ Cell Segmentation g
02
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2. Drag the slide bar to enhance the image while pressing and holding Ctrl+ with mouse wheel to
zoom in on the image, and confirm whether the template trackline grid (in green) aligns with the

tracklines on the chip.



e ImageStudio @ Helo @ lLogin @ Settings

©) Image Quality Control File v Function ¥  View
TEE
Open Save Run
€ Image Calibration <DNA
A Tissue Segmentation 0956
97
Cell Segmentation -
10.0 Lg)l_—li
101 *
10.3
104 A
105
| o <(®)>
107
108 v
110 _
- Rotation O C
111 Scale — +
2
113
1.4
115
116
1117
11.8
12.0

3. If the tracklines are not aligned, right-lick on the image and select 'Modify Trackline Grid'



e mageStudio @Help @Login () Settings

© Image Quality Control File ¥ Function ¥ View ¥

=) S =

= Image Stitching E B @
Open Save Run

& Image Calibration sDNA

A, Tissue Segmentation 096

Cell Segmentation

10
10 3 »
I 1
106
107
Modify Track grid lines

110

1

C
i

4. Then, red and yellow trackline grids will appear. Trackline grids shown in red represent tracklines
that are within focus whereas yellow trackline grids are tracklines that are out of focus. Rotation, sclaing

and other manual operations can only be done on the red tracklin grids.



e ImageStudio =

0 Click on the image to modify the X
@ Image Quality Control File v Function ¥ View ¥ center point. Zoom the grid with

left and right keys while rotate the
= o v
=y A grid with up and down keys.
= Image Stitching B « @

Open Save  Revoke Run

ssDNA Image Enhancement v

€ Image Calibration

A Tissue Segmentation 096
97
Cell Segmentation e
100 O
10_1 . 14
103
104 A
105
I 106 < ‘ >
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108 N
110 _
- Rotation O C
111 Scale — +
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17
11.8
12.0
121

5. Find a clear track point and left-click to move the red trackline grids to the selected track point

on the image.



e ImageStudio @Help @Login () Settings

@ Image Quality Control File v Function ¥  View ¥

& Image Stitching ﬁ « @

Open Save  Revoke Run

€ Image Calibration

ssDNA

A Tissue Segmentation 0956

97

Cell Segmentation 58

10.0

101

Stitching Adjustment

A

N/
Rotation O (1.60332) C
Scale — +

6. Zoom out the image, click the template to adjust the direction, adjust the horizontal and vertical
directions, and ensure that the yellow line is aligned with the picture track, and the number of

adjustments should not exceed 9 times at most.



c ImageStudio @Help @login (@) Settings

© Image Quality Control File ¥ Function ¥ View ¥
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@ Image Calibration
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7. Left-click on the plus and minus sign of ‘Rotation’ under 'Template Adjustment' to adjust the

I 1

rotation angle of yellow trackline gird with red trackline grid as the center. Press * + ' to rotate

I

clockwise and ' -’ to rotate counter-clockwise.



e ImageStudio @ Help @ login @ Settings

©) Image Quality Control File ¥ Function ¥  View ¥

= Image Stitching ﬁ B « @

Open Save  Revoke Run

@ Image Calibration

ssDNA

A Tissue Segmentation 096

97

Cell Segmentation

A
:<>‘
v

lRotation O (3.00332) C I
Scale — (1.15487 ) +

8. Left-click on the plus and minus sign of ‘Scale’ under 'Template Adjustment’ to scale up and

down the yellow trackline gird with red trackline grid as the center, respectively.



e ImageStudio @Help @Login () Settings

© Image Quality Control File Function ¥ View ¥

= Image Stitching ﬁ B « @

Open Save  Revoke Run

€ Image Calibration

ssDNA
A Tissue Segmentation 0956
97
Cell Segmentation
98

10.0

101

(2)Other FOV (non-template FOV): Mainly adjust the track points marked with red X and o.
1. Double click on the FOV marked with redred X or o to start adjusting the position.



Q@ 'magestudio @Help  @login @) Settings

¢ Image Quality Control File ¥ Function ¥  View v
oy = m
= Image Stitching E @
Open Save Run
a I alibratio
& Image Calibration SDNA Image Enhancement v
g
& sue Segmentation 0238

2. Find a clear crossed track point then right-click the intersection point to select ‘Add track
point’ . A green circle appears on the manually selected track point which can be repositioned to an
actual trackline point on the chip. The green circle is shown as a red cross during repositioning to

better align with the trackline on the chip.



geStudio

Image Quality Control File ¥
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Image Stitching i
Open
Image Calibration <sDNA
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Cell Segmentation ;
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Save

Function

View ™

®

Run

@Hele @login @ Settings

© Confirmed

e checked
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| ©) Image Quality Control File ¥ Function ¥  View ¥
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Open Save Revoke Run

Image Calibration 5
@ = ssDNA

Image Enhancement

A Tissue Segmentation

Cell Segmentation

© Confirmed

To be checked
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©) Image Quality Contro

File ¥ Function ¥  View ™

=l Image Stitching ﬁ @ « @
Revoke  Run

Open Save

€ Image Calibration DN

A, Tissue Segmentation 0238

@ Cell Segmen tation

3. If unsatisfied with the repositioning, simply right-click and select 'Move the Track Point to this

position' to move the green circle to the point of selection.
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© Image Quality Control File ¥ Function ¥  View ¥

= Image Stitching ﬁ IB « @

Open Save  Revoke Run

€ Image Calibration

ssDNA
A, Tissue Segmentation 0238
30
Cell Segmentation ‘
32

Move the Track point to

this position

Delete Track point  Delete
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4. Once the modification is done, the default status after modification is setto ‘Confirmed’ .Ifa

certain FOV position is still unsured, set the status to Pending'.
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5. After modification, return to the global view. The 'Confirmed' FOVs are indicated by a green

circle and Vv sign, while the 'Pending’ for verification ones are indicated by a yellow exclamation sign.
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6. Once all the FOVs within the global view have completed modification, click * Run’ . If 'Pending’

FOV are left to be checked, the system will ask whether to run after checking.



Whether to continue running

o There are track points to be checked

Conce

7. If all the FOVs have been confirmed, click © Run’ and the system will initiate re-stitching of the

FOV images based on the manually selected track points for each FOV within the global view.
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© Image Quality Control File
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€ Image Calibration DNA Image Enhancement
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8. Once the stitching process has been completed, a score will be given based on the evaluated

re-stitching quality and the system prompts whether to open and check the stitched image.



Trackline Stitching

Stitching has completed, and the score is 93,, whether to ope
n the stitched image

9. Click 'Confirm' to open the image; The deduced template trackline will be mapped on to the

image. Check whether the mapped trackline conincidice with the trackline on the Stereo-seq Chip.



Q ImageStudio @Help @login (@) Settings

) Image Quality Control File ~ Function ¥ View *

i 1 >

= Image Stitching E D @
Open Save Run

@ Image Calibration

ssDNA fov_stitched.tif x Image Enhancement

A, Tissue Segmentation

Cell Segmentation

(@ ©0

10. Final output files will be saved to the default directory: D:\/mageStudioWorkspace\Stitch



> |HEBEE > Recovery (D:) » ImageStudioWorkspace » Stitch » S$S200000135TL_D1_20220609 095813 1.1.0 >

A

£ -] FI

dzi 14:23 =

fov_stitched.tif 23/1/8 14:21 TIF BE=& 591 806 KB

fov_stitched_transformed.tif 1/8 14:21 TIF B/ 3% 468,576 KB
$S200000135TL_D1 20230108 _14214... 8 14:21 ntelli) IDEA Proj.. 9,862 KB
=] stitch_template.txt /8 14:21 A 498 KB
| transform_template.txt 8 14:21 A 252 KB

4.3.3 Marking of Template Trackline

The purpose of this function is to assist in verifying that the trackline deduced from the re-stitched

image coincidice with the trackline on the Stereo-seq Chip.

(1)Open file and select either method of image stitching.



The method of image stitching

Manual adjustment of the FOV overlap

© Manual adjustment of trackline template

(2)Select fov_stitched.tig (stitched image) or (fov_stitch_transformed.tif (stitched image that has been
rotated). Supported formats: TIFF



goe

(3)Click " Track Point Positioning Marks * under ' Function’, select the template file (template.txt), and
mapped the template points onto the chip. Select stitch template.txt as the template file for

fov stitched.tif while for fov stitch transformed.tif, select transform_template.txt as the template
file.



bl
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e ImageStudio @Help @login ) Settings

@ Image Quality Control File v Function ¥  View v

(4)Adjust the image enhancement, and zoom in or out to check whether the track points are aligned

with the tracklines on the Stereo-seq Chip.



Q@ Imagestudio @Hele @Login (@ Settings

© Image Quality Control File ¥ Function ¥  View ¥
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Open Save Run

Ti 3
A Tissue Segmentation global fov_stitched.tif x

@ Cell Segmentation

4.4.4 Manual Adjustment of The FOV Overlap

The FOV marked with a red circle in the stitched image is evaluated by the automatic algorithm when
the stitching error of the FOV is greater than the set value (the default value is 5 pixels). Users can

drag the "Stitching Error Adjustment” slide bar on the right and the number of red circles will



gradually increase as the stitching error decreases.

(1) Double click to open the FOV marked with a red circle or click the list of FOVs on the left.

e mageStudio @Help  @Login ) Settings
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) Image Quality Contro
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€ Image Calibration

A, Tissue Segmentation

@ Cell Segmentation

(2) The system generates an image composed of up to 9 FOVs. Drag the slide bar to enhance the
image, you can click the "Stitching Adjustment” panel or press 'up and down’, 'left and right' keys

on the keyboard to adjust the position of the adjacent FOVs.
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(3) The stitching effect of adjacent FOV images can be judged according to the score of OverlLap or

the degree the colors overlap with each other (yellow).
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The score range of OverLap is between 0 and 100. The higher the score, the higher the overlap of degree of
the adjacent FOVs and the smaller the stitching error.
(4) After modification, click "Save"and return to the global view. The modified FOVs are indicated by a

green circle and a Vv sign.
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(5) If all the FOVs have been confirmed, click © Run’ and the system will initiate re-stitching of the

FOV images based on the manually selected track points of each FOV within the global view.
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(6) Once the stitching process has been completed, the system prompts whether to open and
check the stitched image.



Manual Adjustment of The FOV Overlap

Splicing completed, no score yet, whether to open the stitche
d image

(7) Click 'Confirm' to open the image.



(8)
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Final output files will be saved to the default directory: D:\ImageStudioWorkspace\Stitch



» PC » Recovery (D:) » ImageStudioWorkspace » Stitch » SS200000135TL_D1_20220527 201353 1.1.0

A BR HES -S| Fh =i
&4 S5200000135TL_D1_20230425 141634 1.1.0.ipr 2023/4/25 14:12 PR 374 7,527 KB
2023/4/25 14:16 TIF Bt 590,681 KB

ssDNA fov stitched.tif

4.4 Tissue Segmentation

Tissue segmentation module is for manually adjusting the segmented tissue mask image.

4.4.1 Basic Operation

(1) Initiate the Tissue Segmentation module.



e ImageStudio @telp @login @ Settings
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@ Cell Segmentation

Please open the file for tissue segmentation
select ipr and tar.gz or ipr and pre-registration image simultaneously

(2) Click 'Open' and select the image file.
Output directory: D:\ImageStudioWorkspace\TissueSeg
Module Input File Output File
® |PR file and the corresponding @ IPR file that records manual

Tissue Segmentation
TAR.GZ file that have gone through processing information



the ImageQC or SAW-register or ® fov stitched transformed.tif
SAW-rapidRegister processing for pre-registered stitched
module within Stereo-seq Analysis image in TIFF format

Workflow (SAW) pipeline ® tissue mask.tif for tissue

® |PR and ssDNA Image mask image



A\Since generating the image pyramid is time-consuming, please only open one Stereo-seq Chip file at

a time. One 1cm by 1cm Chip T will take about 3~5min to open.
(3) If the input is ssDNA or DAPI , two tabs will be opened and display the ssDNA or DAPI image or
tissue mask image, Whether to display tissue mask image depends on whether the IPR file by user

contains segmented Mask information.
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(4) If the input is DAPI with mIF
® Two tabs will be opened and display the DAPI image or tissue mask image by default, Whether to
display tissue mask image depends on whether the IPR file by user contains segmented Mask

information.
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Users can choose whether to display other proteins by selecting the box under "Protein Tabs"on

the right.
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® The display of AKAP3 protein is shown below.
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Users can choose whether to turn off the display of other proteins by deselecting the box under

"Protein Tabs"on the right.
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(5) Drag the 'Image Enhancement’ slide bar under the stitched image tab to better display the tissue

contour and background.
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(6) Drag the 'Transparency Adjustment’ slide bar under the Mask tab to adjust the transparency of

tissue mask image for a clearer view of the segmented tissue contour.
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(7) Press and hold Ctrl+ while using the mouse wheel or click on the magnifying glass icon to zoom in

or out of the image.



A Tissue Segmentation

Image Enhancement

(8) Left click to move around the image.
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(9) Left-click within the local view window to move the field of view.
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(10) Click on the 'eye icon' to hide or display the image under the tab.
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4.4.2 Rectangle

This function mainly operates on the stitched image for extracting algorithm generated tissue mask
file according to the box selected ROI via tissue segment algorithm.

(1)Click 'Rectangle’ in the stitched image tab.
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(2)User can choose either "Replace Mask" or "Update Mask", and the default option is to replace
Mask.
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(3)Box selects region of interest using the rectangle.
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(4)Click 'Run'.
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(5)Tissue segmentation algorithm will extract tissue Mask file according to the box selected ROI,

write it into the IPR file.
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(6)If the input data has not gone through tissue segmentation, a new "Mask" tab will be generated

after running tissue segmentation using rectangle tool.
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4.4.3 Polygon

This function mainly operates on the stitched image for modifying algorithm generated tissue Mask

file according to the manually drawn tissue contour using polygon selection and overlaying the



stitched tissue Mask file. Multiple ROIs could be drawn using the polygon selection.

(1)Click 'Polygon' in the stitched image tab.
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(2)Start with a point, left-click to add points until an enclosed polygon has formed.
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@ Help

= Currently, overlapping of ROIs using polygon selection is not supported.

(3)Press and hold Enter on the keyboard to stop adding more points and enter polygon editing mode.
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Image Enhancement v




(4)Click on the points on the enclosed polygon trace then left-click and hold to drag and reposition

the shape of the polygon.



] ®O

(5)Undo the point editing action by clicking 'Revoke' before saving.
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(6)Click 'Save' after editing to write the new tissue Mask file into the IPR file.
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(7)Click 'Cursor' to exit the polygon editing mode.

This function mainly operates on the Mask image for modifying algorithm generated tissue Mask file

according to the manually drawn tissue Mask using a brush tool.



(1)Click 'Brush' in the Mask image tab.
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(2)Click on the triangle icon next to 'Brush' to adjust the size of the brush. Range: [0, 1000], unit: pixel.



Image Enhancement
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(3)Adjust 'Transparency' to get a clearer view of the tissue contour. Left-click and hold to draw on the
tissue Mask outline.



&Left—click within the local view window to move the field of view.

(4)If mistakes were made, click 'Revoke’ before saving to revoke current action.



(5)After drawing is completed, click 'Save' to update the tissue Mask image and write it into IPR file.
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(6)Click 'Cursor' to exit the brush editing mode.

4.4.5 Eraser

This function mainly operates on the Mask image for modifying algorithm generated tissue Mask file

with the eraser tool to manually erase unwanted tissue Mask region.



(1)Click 'Eraser' in the Mask image tab.

€ OO

(2)Click on the triangle icon next to 'Eraser' to adjust the size of the eraser. Range: [0, 200], unit: pixel.
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Filter
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(3)Adjust 'Transparency' to get a clearer view of the tissue contour. Left-click and hold to erase

unwanted tissue Mask region.
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&Left—click within the local view window to move the field of view.

(4)If mistakes were made, click 'Revoke’ before saving to revoke current action.
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(5)After erasing is
file.

completed, click 'Save' to update the tissue Mask image and write it into the IPR
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(6)Click 'Cursor' to exit the eraser editing mode.

4.4.6 Filling

This function mainly operates on the Mask image for manually filling vacancies in the tissue Mask

image.



(1)Click 'Filling" in the Mask image tab.

5
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(2)Right-click to vacancies hole that need to be filled in the image, and the algorithm will fill in the
vacancies automatically.



1

BENote: If you need to fill other holes, right-click again to vacancies hole that need to be filled in the image.

(3)Once completed, click 'Save' to update the tissue Mask image and write it into IPR file.
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(4)Click 'Cursor' to exit the fillling editing mode.



A\The vacancy is defined as a black region surrounded by a white tissue Mask area.
4.4.7 Filter

This function mainly operates on the Mask image for filtering background noise during imaging.

(1)Click 'Filter' and drag the bar to adjust the filtration parameters.
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(2)View the filtering results in the Mask image tab.
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(3)Click 'Save' to update the tissue Mask image and write it into IPR file.



Rectangle Polygon Brush  Eraser Filling Filter
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(4)Cursor, brush and eraser tools can be used simultaneously.
4.4.8 Threshold

The display of a protein signal intensity can be enhanced or diminished by adjusting the cut-off

threshold of the protein mask image.



(1)On the page of a protein mask, adjust the "transparency” to better reflect the overlapping region

between the stitched image and the Mask image.
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(2)Click on the 'eye icon' to hide or display the other proteins under the tab. Avoid the presence of



other proteins that may cause background noises on the current protein image.
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(3)On the Protein Mask page, adjust "Threshold".
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(4) After the adjustment, click reset to restore the default value if necessary.
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(5) If mistakes were made, click 'Revoke’ before saving to revoke current action.
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(6) After all protein adjustment is completed, click "Save" and the updated Mask is written into IPR

file.
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(7) Users can use cursors, brushes, and eraser at the same time.




4.4.9 Labeling

Different from tissue segmentation which marks the region for the entire tissue, the labeling function
allows users to mark multiple regions of the tissue which can be used in pathological annotation.
Users may use the polygon tool, brush, and/or eraser to create labels for cancer, tumor, normal, or any

region of interest. The labels can be defined and edited in HE Label tab.

(1)Click "Labeling" to launch labeling mode. A new "HE Label" tab will be generated and a new "Label

Tabs" will be displayed on the right side.
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(2)Right-click at the whitespace under "Label Tabs", select "New Label", enter the label name and

notes in the pop-up box and click "Confirm" to create a label tag.
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new label

Tag | Label 01|

Remark

ENote: A valid label name can contain only letters, numbers, and underscores.
(3)Users can manually mark tissue areas of interest using polygons, brushes, and erasers.Then, use

polygon, brush, and eraser tools to delineate the region belonging to the label that created earlier.
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(4)Click "Revoke" to undo the last action. Only valid before saving.
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(5)Click "Save" to convert the drawing to the label displayed in the "Label Tabs" section with a

program-assigned color, and then write the label mask into the IPR file.
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(6)Click the eye icon in front of the label to show or hide a label layer. Right-click at the whitespace

and select "show all" or "hide all" to show or hide all labels together.
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(7)Right-click the label name in "Label Tabs" and select "delete label" to remove a label.
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Delete Label

(8)Right-click the label and select "edit label" to start editing the name and the region of this label.
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(9)After turning on the label editing mode, the pop-up window allows user to change label name and

remark information.
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(10) Click "Confirm" to finish editing the label name and remark, and allow you to edit the label

region with polygon, brush, and eraser. Press "ESC" to exit editing mode.
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(11) Select polygon or brush tool to manually add regions, and select eraser to remove regions.
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ENote: Recommend to hide other labels while editing, to avoid any interferences on other labels.

(12) Click "Save" to save edited labels into the IPR file.
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4.5 Cell segmentation

Cell segmentation module is for manually adjusting the segmented cell mask image.

4.5.1 Basic Operation

(6) Initiate the Cell Segmentation module.
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Please open the file for cell segmentation
select ipr and tar.gz or ipr and pre-registration image simultaneously

(7)Click 'Open' and select the image file.
Output directory: D:\ImageStudioWorkspace\CellSeg
Module Input File Output File
® |PR file and the corresponding @ IPR file that records manual

Cell Segmentation
TAR.GZ file that have gone through processing information



the ImageQC or SAW-register or ® fov stitched transformed.tif
SAW-rapidRegister processing for pre-registered stitched

module within Stereo-seq Analysis image in TIFF format
Workflow (SAW) pipeline ® cell mask.tif for cell mask

image
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Opening

(8)Two tabs will be opened and display the ssDNA image and cell Mask image.
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A\Since generating the image pyramid is time-consuming, please only open one Stereo-seq Chip file at
a time. One 1cm by 1cm Chip T will take about 3~5min to open.
(9)If the input is DAP with mIF
® Two tabs will be opened and display the DAPI image and tissue Mask image by default.
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® Users can choose whether to display other proteins by selecting the box under "Protein Tabs"on

the right.
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® The display of AKAP3 protein is shown below.
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Users can choose whether to turn off the display of other proteins by deselecting the box under

"Protein Tabs"on the right.
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(10) Drag the 'Image Enhancement' slide bar under the stitched image tab to better display the

tissue contour and background.
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(11) Drag the 'Transparency Adjustment’ slide bar under the Mask tab to adjust the transparency of

cell mask image for a clearer view of the segmented cellular outline.
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(12) Press and hold Ctrl+ while using the mouse wheel or click on the magnifying glass icon to zoom

in or out of the image.



@ Help e Login o Settings

© Image Quality Control File View

= Image Stitching ﬁ k m (:> /‘ Q ﬁ

Open Cursor Rectangle Polygon Brush  Eraser CellMarker

ssDNA © Mask @ x Image Enhancen v

A Tissue Segmentation

Cell Segme

Transparency

oL

-
oL

5

-
L

\e
4.

(13) Left click to move around the image.
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(14) Left-click within the local view window to move the field of view.
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(15) Click on the 'eye icon' to hide or display the image under the tab.
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4.5.2 Rectangle

This function mainly operates on the stitched image for extracting algorithm generated cell Mask file

according to the box selected ROI via cell segment algorithm.

(1)Click 'Rectangle’ in the stitched image tab.
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tation

(2)User can choose either "Replace Mask" or "Update Mask", and the default option is to

mask.

update
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(3)Box selects region of interest using the rectangle.
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(4)Click 'Run'.
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(5)Cell segmentation algorithm will extract cell Mask file according to the box selected ROI, overlay

the stitched Mask file, and write it into the IPR file.
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(7)If the input data has not gone through tissue segmentation, a new "Mask" tab will be generated

after running tissue segmentation using rectangle tool.
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4.5.3 Polygon

This function mainly operates on the ssDNA image and Mask image for modifying algorithm

generated cell Mask file according to the manually drawn cell contour using polygon selection and



overlayinging the stitched cell Mask file. Multiple ROIs could be drawn using the polygon selection.
(1)Click 'Polygon' in the ssDNA image or Mask image tab.

@

(2)Find the cell that needs to be modified, start with a point, then left-click to add points until an

enclosed polygon has formed.
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= Currently, overlapping of ROIs using polygon selection is not supported.

(3)Press and hold Enter on the keyboard to stop adding more points and enter polygon editing mode.
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(4)Click on the points on the enclosed polygon trace then left-click and hold to drag and reposition

the shape of the polygon.
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(5)Undo the point editing action by clicking 'Revoke' before saving.
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(6)Click 'Save' after editing to write the new cell Mask file into the IPR file.
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(7)Click 'Cursor' to exit the polygon editing mode.
4.5.4 Brush

This function mainly operates on the Mask image for modifying algorithm generated cell Mask file

according to the manually drawn cellMask using a brush tool.



(1)Click 'Brush' in the Mask image tab.

(2)Click on the triangle icon next to 'Brush' to adjust the size of the brush. Range: [0, 50], unit: pixel.



® Cell Segmentation

(3)Adjust 'Transparency' to get a clearer view of the cell contour. Left-click and hold to draw on the

cell Mask outline.
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(4)If mistakes were made, click 'Revoke’ before saving to revoke current action.
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(5)After drawing is completed, click 'Save' to update the cell Mask image and write it into IPR file.
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& Note: Updated cell mask will shown in red.

(6)Click 'Cursor' to exit the brush editing mode.
4.5.5 Eraser

This function mainly operates on the Mask image for modifying algorithm generated cell Mask file



with the eraser tool to manually erase unwanted cell Mask region.

(1)Click 'Eraser' in the Mask image tab.

(2)Click on the triangle icon next to 'Eraser' to adjust the size of the eraser. Range: [0, 100], unit: pixel.
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(3)Adjust 'Transparency' to get a clearer view of the cell contour. Left-click and hold to erase

unwanted cell Mask region.



y @ Image Quality Control
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&Left—click within the local view window to move the field of view.

(4)If mistakes were made, click 'Revoke’ before saving to revoke current action.
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(5)After erasing is completed, click 'Save' to update the tissue Mask image and write it into the IPR

file.



(6)Click 'Cursor' to exit the eraser editing mode.

4.5.6 CellMarker

This function mainly operates on the Mask image for rapidly identifying cells in sparse tissue area

through clicking on the cell region.



(1)Click 'Cell Marker' in the Mask image tab.
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) Note: Try to achieve a greater contrast between the tissue area and the background by adjusting image
enhancement in the ssDNA tab before using the Cell Marker function.

(2)Right-click on the cell of interest to obtain the cell Mask. Multiple clicks are supported.



Cursor CellMarker

(3)Once completed, click 'Save' to update the cell Mask image and write it into the IPR file.
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& Note: Since it takes some time to save the files, we suggest marking down all the cells of interest before

saving.

(4)Click 'Cursor' to exit the Cell Marker editing mode.



4.6 Image Calibration

The Image Calibration module is designed to align two images into one coordinate system based on
their morphological features. The transforming options include pan moving in the horizontal or

vertical direction, small angle rotation, scale, etc.

) Note: The Image Calibration function in Version 2.1.x-3.0.x is only available for DAPI&mIF images. The input files

should be DAPI & mIF images that have been compressed by the QC module.
4.6.1 Basic Operation

(1)Initiate the image calibration module.
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(2) Click 'Open' and select the image file. Output directory:
D:\ImageStudioWorkspace\Calibration
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1/0 usage
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(3) The tabs will be opened and display the DAPI and protein image.
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(4)Drag the 'Image Enhancement' slide bar under the image tab to better display the tissue contour

and background.
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(5) Drag the 'Transparency Adjustment' slide bar under the Mask tab to adjust the transparency of

the cell mask image for a clearer view of the overlaying DAPI and protein images.
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(6) Press and hold Ctrl+ while using the mouse wheel or click on the magnifying glass icon to zoom

in or out of the image.
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(7)Left click to move around the image.
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(8) Left-click within the local view window to move the field of view.
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(9)Click on the 'eye icon' to hide or display the image under the tab.
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4.6.2 Calibration Adjustment

(1)Open the file and the "Calibration Adjustment” panel on the protein page.
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(2)Drag the 'Transparency Adjustment’ slide bar under the Mask tab to adjust the transparency of cell

mask image for a clearer view the reflect the degree of overlap between protein and DAPI.
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(3)Click on the 'eye icon' to hide or display the image under the tab, avoid the presence of other

proteins that may cause background noises on the current protein image.



@ rHep @login @ Settings

e mageStudio
]
v

Image Quality Control View ¥

Fil
~
& Image Stitching E @
O

Open Save
€ Image Calibration e 2
DAPI ©®

A Tissue Segmentation

AKAP3_IF @& TESK2_IF & X

@ Cell Segmentation

[E ©0

CPU usage 16% I/O usage 2%

(4) For the protein page:
® |f the protein image has offset with DAPI in the horizontal or vertical direction, click the arrows

in the "Calibration Adjustment" panel on the right to move the protein image.



@ telp @login @ Settings

@ Image Quality Control File v

View ¥

o
= Image Stitching E «

Open Save Revoke

DAPI © AKAP3_IF & TESK2_IF © X

Image Enhancement v

A, Tissue Segmentation

‘:)—C'
0 51

@ Cell Segmentation

Transparency adjustment v

—_—0

Calibration Adjustment v

= AN
N
< ((w)) >
—
v
Rotation
Scale
Memory usage 68% Disk usage 83% CPU usage 22% 1/O usage 1%



e ImageStudio @ Help @ login ) Settings

©) Image Quality Control File v View ¥
o ]
= Image Stitching E «
Open Save Revoke

5 Image Calibrati
Sl iy DAP| © AKAP3 IF @ TESK2_IF © X

v

Memory usage 67% Disk usage 83% CPU usage 16% 1/O usage 4%

® |f the protein image needs to rotate a small angle to match with DAPI, adjust the image with the

"Rotation adjustment” function. "+" rotate the image counterclockwise, and "-" rotate the image

clockwise.
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If the protein image needs to be resized to match with DAPI, adjust the image with the "Scale

adjustment” function. "+" will size the image up, and "-" will size the image down.
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(5)If mistakes were made, click 'Revoke’ before saving to revoke current action.
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(6)If you want to redo the previous operation after multiple revoke, click "Redo".
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(7)If some proteins are not calibrated, click "Save". The system will prompt you whether all proteins

are calibrated.



Whether to continue saving

Detected that some IF images have not been
calibrated. Since saving of calibration results take
0 some time, it is recommended to perform

Cancel m

® If you click "Cancel”, the system returns to the screen before saving.

® |f you select "Confirm", the updated information will write it into the IPR file
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E Note: Since generating the image pyramid is time-consuming during the saving process, it is recommended to

save after all protein adjustment is completed.
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