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Figure S1. Cell culture workflow, detailing the steps from culturing ESC to
immunostaining. (a) mESC culture in 6-well plate. (b) Hanging drop assay to make EB
from ESC. (c) EBs cultured in suspension allowing them to grow. (d) Culturing EBs in 6-
well plate coated with gelatin. (e) Single cell EBs on glass-bottom dishes to initiate fixing
and staining procedures. (f) Fixing EBs with PFA. (g) Immunostaining with DAPL
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Figure S2. Our laboratory and computation-based workflow. (a) Cell culture related and image
acquisition. (b) Segmentation workflow (c) Classification workflow.
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Figure S3. The phase-contrast images, ground truth masks, and predicted masks by the
segmentation model U-Net are shown here.
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U-Net Nuclei Patches

N
— o
: o Testing Image Testing Label ° Prediction on test image
3] Testing Image Testing Label Prediction on test image -ac—Ul
o
© o
o n
%) >
S Q
Q [3)
[} >
S P
Z
™ <
c Testing Image Testing Label Prediction on test image 8 Jesting Image Justing Labal girradiction on tast knape
o —
= ©
© o
o
n
2] S
3 o
- 3]
© S
3 pd
pd
i p
Testing Label Prediction on test image
% sting Image Testing Label o Prediction on test image 8 g o Prediene Rl
= ©
© o
[a
%)
0 >
3 o
— O
© -]
> P
Z
™~ )
% Sng Image eting Lone oo SR SRt g % Testing Image Testing Label o Prediction on test image
o
© I
o a
a n
3 >
o Q@
S [3)
> >
pd

Figure 54. The nuclei images, ground truth masks, and predicted masks by the segmentation
model U-Net are presented here.



Performance of CNN Architectures on Different Modalities

70 67.97

61.35

Mean loU in Percent

Nucleus Images

Performance of CNN architectures on Different Image Modalities

EEm Unet EEE Attention Unet

5931

Phase Images

(b)

Performance of CNN Architectures on Different Modalities

100

40 1

Mean Accuracy in Percent

Nucleus Images

96.49 967"

Phase Images

Performance of CNN architectures on Different Image Modalities

== nceptionV3

=N DenseNet121l

== Xception

Figure S5. Performance comparison of the CNN models. (a) Mean IoU comparison for
nuclei and phase images between U-Net and Attention U-Net segmentation models. (b)
Accuracy comparison for nuclei and phase images among InceptionNetV3, DenseNet121 and

Xception classification models.
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2-8 of InceptionV3 CNN model are

Figure S6. Features extracted from the Inception blocks

visualized for a phase-

contrast image.
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Figure S7. Features extracted from the Inception blocks 2-8 of InceptionV3 CNN model are

visualized for a nucleus image.



Table S1. Image distribution for segmentation.

Image Type
2048*2048 Phase images
2048*2048 Nucleus images

2048*2048 Mesoderm images

2048*2048 Phase image masks
2048*2048 Nucleus image masks

256*256 Phase image patches
256*256 Nucleus image patches

256*256 Phase image mask patches
256*256 Nucleus image mask patches

Number

25

25

25

25

25
1600
1600
1600
1600



Table S2. Augmentation parameters before training.

Augmentation Range
Random Rotation 20
Width Shift 0.15
Height Shift 0.2
Random Shear 0.2
Random Zoom 0.15
Horizontal Flip Yes
Vertical Flip Yes




Table S3. Augmentation parameters during training.

Augmentation Range
Random Rotation 90
Width Shift 0.3
Height Shift 0.3
Random Shear 0.5
Random Zoom 0.3
Horizontal Flip Yes
Vertical Flip Yes




