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Pluri-1Q: Quantification of Embryonic Stem Cell Pluripotency through an Image-Based Analysis Software

Step 1: Select the type of analysis — need to have all the channels in separate TIFF files.

a. Alkaline phosphatase (AP) — implies a phase-contrast image taken to the colonies and a
fluorescence image to the pluripotent marker.

b. Fluorescence —implies that all the images are derived from fluorescent channels.

4 guivl X
Step 1: Select the type of analysis
Alkaline Phosphatase Immunofluorescence
Step 2: Load the required images Step 3: Analysis
Segmentation Analysis
Please Select Type of Analysis Training System
no image loaded . .
- Manual Validation
Please Select Type of Analysis
no image loaded Auto Scoring
DNA image (optional) Data Comparison
no image loaded
Folder path:
E:for tania\fluoresence segmenting
Step 1: Select the type of analysis Step 1: Select the type of analysis
Alkaline Phosphatase Immunofluorescence Alkaling Pt
Step 2: Load the required images S Step 2- Load the required images g
Segmentation Segmentation
Phase Image Cytoplasm Image
no image loaded no image loaded
Alkaline Phosphatase Image Pluripotent Marker Image
no image loaded no image loaded
DNA image (optional) DNA image (optional)
ne image loaded no image loaded
Folder path Folder path
E:\for tania\flucresence segmenting E:\for tania\fluoresence segmenting

Step 2: Load the required images for segmentation by clicking the buttons in the “Segmentation”
section. The buttons will specify which image is needed depending on the selection in step 1.

a. A pop-up will appear and ask for the file selection. Navigate to the location of the file and open
the image.

4 Select File to Open

x
« v e forte > n3AGAE4RTT.. v @ | Searchn3 AG_4E14P17 dday... @
Organize +  New folder

_ .
# Quick access Neme
glass_tbs_sa_2Unmxy]

7@ OneDrive & 0.5kpa_aa00tylcl
& 0.5kpa_as00Txy1c2
B ThispC ) 0.5kpa_fbs without_lifeylct
I Desitop ] 0.5kpa_fbs_without,_lifey1c2
| Documents &

File name: |0.5kpa_aa001xylc1 ~| | (if)

Select the TIFF file for the phase image (for alkaline phosphatase analysis) or the TIFF
file with cytoplasm image, e.g. actin or tubulin staining (for fluorescence analysis)
Select the TIFF file for pluripotent marker image
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iii. Select the TIFF file for the DNA image (optional)
iv. Then click Start

Start.

b. After the image is loaded, the region of interest (ROI) can be selected. The software can either
segment the entire image or a specific ROI.

4 crop image - *

@ Do you want 1o segment everything or choose your own region of interest?

Segment everything Choose my ROI

i. Choosing a region of interest will require selecting an area in the image.

4 - X

Click and drag a box over Region of Interest then double click inside the
box! Click "OK" to continue...

ii. After cropping the ROI, a pop-up will ask for the satisfaction of the cropped area.

? '
o Is the cropped image area acceptable?

e ][ w

iii. Clicking YES will proceed the segmentation, clicking NO will ask for reselection of the
ROI. After clicking yes, please wait until all the processes is done. This can take a couple
of minutes, depending on the size of the image.

iv. A folder will be created with new TIFF images, which allows colony segmentation and
colony ID inspection.

v. Repeat Steps 2a and 2b for all images.

Page 3 of 8



Pluri-1Q: Quantification of Embryonic Stem Cell Pluripotency through an Image-Based Analysis Software

Step 3: Training system - Click on Training System to create the Random Tree Algorithm:

Step 3: Analysis
Analysis

Training System

Manual Validation
Auto Scoring

Data Comparison

a. The pop-up folder selection will appear.

4] Select files - O hed

File Filter Reg. Exp. Filter
= [] Show Al Files
[] RE Filter Dirs

Selected Ite
Current Folder e e

E:\for tania\n3_AG_4_E14P17_4days - Copy
Remove duplicates (as per full path)

- Name o = [7] show full paths Recall

10, Skpa_aa001xy 1} ~ 0.5kpa_aa00 1xy 1 ~

10, Skpa_aa00 1y 1c1), Open

(23 0. Skpa_fhs+Hifd0 2wy 14

£10. Skpa_fbs_without_lifcy 1),

(210, Skpa_myx50nmxy 1}

(210, Skpa_rot250nmxy 1}

(S glass_fhs_aa_20nmaxy1)

0. 5kpa_aal0 Ly 1c 1.t

0. 5kpa_aal0 Ly 1c2. 6

0. 5kpa_fbs Hif002xy 11 tif

0.5kpa_fbs Hif002xy 12 tif

0.5kpa_fbs_without_lifxy 1c1.6f

0. Skpa_fbs_without_lifxy 12, tif

0. Skpa_myx50nmxy 1c1.tf Move Down

0. 5kpa_myx50nmxy 1c2. tf

0.5kpa_rot250nmy 1c1.tf

0. 5kpa_rot250nmxy 1c2.tf

glass_fbsHif 2y 1c1.6f

alass_fbsHif2xy 102, 6f

glass_fbs_aa_20nmxy 1c1. tf

glass_fbs_aa_20nmocy 1c2. Hif

glass_fbs_aa_50nmuxy 1c1. tif

glass_fbs_aa_50nmuxy 1c2. tif s

glass_fbs_myxo_20nmxy 1cl. tif
. A o T ? 12 HE

n3_AG_4_E14P17_4adays - Copy v [

v v

i. Select the folders with data to analyze [in the current folder space]
- IMPORTANT: select the folder created in step 2 b iv and not the images per se.

ii. Click “Add” to add the folders to analyze
- There is no limit of folders that can be selected to train the system

b. When all the folders were selected and “add”, click “done” to start the training.

* Please note, select folders from only one type of analysis (“alkaline phosphatase” or
“immunofluorescence”’) as these analysis work in two different classification systems (please,
see the paper for more detail).

c. Follow the instructions:
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4.

select all the pluripotent colonies then press enter

vi. “select the pluripotent colonies” with the mouse. After selecting all the pluripotent
colonies click “enter” on the keyboard.

vii. “select the mixed colonies” with the mouse. After selecting all the mixed colonies click
“enter”” on the keyboard.

viii. “select the differentiated colonies” with the mouse. After selecting all the mixed colonies
click “enter” on the keyboard.

d. After all the training, a new box will pop up: “Do you want to replace the existing training
data, add to the existing trained data?”

4

Do you want to replace the existing trained dala, add to the exiting
trained data?

New Training Set Add to Existing

e. To add the training set to a previous one please click “add to existing” and select the previous
trained data.

f. To create a new training set please click “new training set”.
g. Please wait until the entire process stop and the pop up ‘done’ shows up.

4 - X

done

Page 5 of 8
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Step 4: Change the “default algorithm”.

Insert the path to the training set created on step 3 by clicking in “default algorithm”

& guivt
Stap 1 Select the type of analysis
Alksing Phosphatase.

Step 2 Load the required images for

Segrentatin

Training System
Manual Validation
Auto Scoring
Data Comparison

Step 5: Manual Validation

a. Click on “Manual Validation”, then select start on the popup to select the folder created by
image segmentation for manual validation of the analysis.

Step 3: Analysis
Analysis

Training System

Manual Validation

Auto Scoring

Data Comparison

b. Repeat steps 3 a— 3b.

C.

< manualGui

Pluripotent

Mixed

Differentiated

Skip

Back

Out

To evaluate each colony that is popping up, click “Pluripotent”, “Mixed” or “Differentiated”.
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B1

2 ¢ S

Pluripotent

Mixed

Differentiated

Skip
Back

i. (Bl) Image overview. Purple arrow shows an example of a pluripotent colony. Red arrow
shows the colony picked to validate the classifier prediction. (B2) Phase-contrast image and
(B3) pluripotent marker image of the colony picked to validate the classifier prediction. (B4)
Example of a pluripotent colony. (B5) Classifier prediction and progress bar with the total
number of colonies present in the image and the number of colonies already validated. (B6)
Normalized number of pixel versus pluripotent marker intensity.

ii. The program allows to go back to a previous colony and overwrite the previous
classification (back button), to skip a colony (skip button).

d. To finish the manual validation before analyzing all colonies, click “out”.

i. An excel file named “validation data_#.xIs” will be stored with colony information,
program score and score given by the user. In the excel sheet, the score “1” stands for a
differentiated colony, the score “2” for a mixed colony, and the score “3” for a pluripotent
colony.

i. A pop-up will display the accuracy of the algorithm.
ii. The algorithm will be retrained after every validation.

Step 6: Automatic score

Step 3: Analysis
Analysis

Training System

Manual Validation

Auto Scoring

Data Comparison

a. Click “Auto scoring”
b. Repeat steps 3a— 3b.

ii. The program will automatically score all the colonies and an excel file will be generated
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named “AllDataQOut_#xlIs”. In the excel sheet, the score “1” stands for a differentiated
colony, the score “2” for a mixed colony, and the score “3” for a pluripotent colony.

Step 7: Data comparison

Step 3: Analysis
Analysis

Training System
Manual Validation

Auto Scoring

Data Comparison

a. Click “Data comparison”
b. Repeat steps 3a— 3b.
The program will automatically compare all the conditions and an excel file will be
generated with the percentage of pluripotency, number of pluripotent, mixed and
differentiated colonies, among other parameters. The user will then be asked where
they prefer to store a copy of the comparison data spreadsheet.
Summary
e
Image =——» Segmentation =—> Tralning — Validation =—p  Automatic Score =—>
select ROI Construction of Random Farest Algorithm Update Random Forest Algorithm
Single Image Ionis ] P
or e I ——
Select the pluripotent, -
mixed, and T e
| differentiated colonies & Z
Large Image Pluripolent

marker

Colonies Data
stored

Accuracy
calculation
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