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Appendix
In this supplementary material, we provide details on the pathologists’ assess-

ment and more qualitative results on PanNuke [1], Lizard [2], and EndoNuke [3].

Appendix A. Qualitative Assessment by Pathologists

Fig. 1 shows the instructions for the qualitative assessment survey conducted by
pathologists. The following text describes the open-response questions asked in
the survey and the pathologists’ responses.
Q1. What were the key considerations when evaluating image quality?

– Whether the image represent a tissue morphology that could exist in reality.
– Whether nuclei membranes, nucleoli, and chromatin can be distinguished.
– Whether the boundaries between cells can be seen, including resolution,

noise, and color contrast.
– Good match to actual histologic structures
– Diagnostic potential of the tissue.

Q2. What were the key considerations when evaluating label quality?

– Errors seem to occur when connective tissue cells are in between inflamma-
tion, but evaluation of this is limited due to difficulty in accurately deter-
mining GT for these cells.

– Differentiation of epithelial and inflammatory cell.
– Eosinophil matching, differentiation of (1) neutrophil and karyorrhexis, (2)

plasma and stromal cell, (3) lymphocyte and degenerated epithelial cell.
– Whether to differentiate between lymphocytes and connective tissue, which

are relatively difficult to distinguish.
– Identify the location and type of cell.

Q3. What could be improved in the synthetic images?

– Reproduction of polarity loss and disorientation depending on the actual
malignancy of the cell.

– Sharpness (resolution), finer differentiation of nuclei.
– H&E stain is too intense or too light in some areas.
– Some blurry or fragmented images.

Q4. What could be improved in the synthetic labels?

– Error occurs when connective tissue is between inflammation.
– Reliable differentiation of epithelial cells.
– Differentiation of (1) neutrophil and karyorrhexis, (2) lymphocytes and fi-

broblasts in connective tissue, and (3) connective tissue and lymphocyte.

Q5. Please feel free to provide any additional comments.

– Since there were only three possible choices to the question, I graded more
conservatively, but overall, the synthetic image quality and label performance
were good.
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Fig. 1. Introduction to the qualitative assessment of synthetic data survey.
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Appendix B. Color Quality Evaluation

To evaluate the color quality, we present several synthetic and real images for
each dataset as depicted in Figs. 2-4. Our method consistently mimics the color
distribution of the real data. Moreover, Fig. 2 shows that our method generates
images considering the color features that vary depending on the tissue type.
SDM-generated samples exhibit unrealistic but diverse colors, resulting in a high
Inception Score (IS).
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Fig. 2. Qualitative result on PanNuke.
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Fig. 3. Qualitative result on Lizard.
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Fig. 4. Qualitative result on EndoNuke.
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