Supplementary Figures

Fig S1. Scatter plots of training samples before and after DeBias correction for cross-validation Fold 1 in the racial bias
removal analysis of multi-cancer detection. In the demographic variable, “~1” denotes the minority population and “1”

denotes the majority population. In the cancer status variable, “—1” represents noncancer samples and “1” represents

cancer samples.
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Fig S2. Scatter plots of training samples before and after DeBias correction for cross-validation Fold 2 in the racial bias
removal analysis of multi-cancer detection. In the demographic variable, “~1” denotes the minority population and “1”

denotes the majority population. In the cancer status variable, “—1” represents noncancer samples and “1” represents

cancer samples.
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Fig S3. Scatter plots of training samples before and after DeBias correction for cross-validation Fold 3 in the racial bias
removal analysis of multi-cancer detection. In the demographic variable, “~1” denotes the minority population and “1”

denotes the majority population. In the cancer status variable, “—1” represents noncancer samples and “1” represents

cancer samples.
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Fig S4. Heatmaps of training samples before and after DeBias correction for cross-validation Fold 1 in the racial bias

removal analysis of multi-cancer detection.
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Fig S5. Heatmaps of training samples before and after DeBias correction for cross-validation Fold 2 in the racial bias

removal analysis of multi-cancer detection.
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Fig S6. Heatmaps of training samples before and after DeBias correction for cross-validation Fold 3 in the racial bias

removal analysis of multi-cancer detection.
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Fig S7. Top 15 enriched Gene Ontology (GO) terms (adjusted p-value < 0.001) of the nearest genes corresponding to
the most affected features following bias removal across the three cross-validation folds in the multi-cancer detection

skeletal system morphogenesis (GO:0048705)

skeletal system morphogenesis (GO:0048705)
pattern if (GO

nervous system development (GO:0007399)

analysis.
Fold 1 Fold 2
fation of transcription by ANA 1l (GO ) — fation of transcription by RNA 11(G0:0006357)
regulation of transcription, DNA-templated (GO I regulation of transcription, DNA-templated (GO
positive fon of iption by RNA 11 (GO: [ ] neuron differentiation (GO:0030182)
positive regulation of DNA-templated (GO ] positive regulation of iption, DNA-templated (GO: )
neuron differentiation (GO:0030182) [ positive regulation of iption by RNA 11(GO:0045944)
negative regulation of iption, DNA pl (GO _ negative regulation of iption, DNA pl (GO
€ generation of neurons (GO:0048699) _ € generation of neurons (GO:0048699)
2 yonic organ is (GO I 2 positive regulation of nucleic acid-templated transcription (GO:1903508)
8 positive regulation of cell differentiation (GO:0045567) [ 8 embryonic organ morphogenesis (GO:0048562)
positive regulation of nucleic acid-templated transcription (GO:1903508) _ negative lation of iption by RNA 11(GO:0000122)
negative ion of iption by RNA 11 (GO: ) ureteric bud morphogenesis (GO:0060675)
central nervous system development (G0:0007417) [ embryonic skeletal system morphogenesis (GO:0048704)
yonic skeletal system is (GO:0048704) negative regulation of nucleic acid-templated transcription (GO:1903507)
[ ]
]

10 2
~logyo(Adjusted Pvalue)

0 2 B
~logyo(Adjusted Pvalue)

Fold 3
lation of iption by RNA 11 (GO )
regulation of iption, DNA pl (GO

neuron differentiation (GO:0030182)
positive regulation of transcription, DNA-templated (GO:0045893)
positive regulation of iption by RNA 1l (GO:0045944)
negative regulation of iption, DNA pl (GO
yonic organ is (GO:
positive regulation of nucleic acid-templated transcription (GO:1903508)
central nervous system development (GO:0007417)
generation of neurons (GO:0048699)
positive regulation of cell differentiation (GO:0045597)
negative regulation of iption by RNA 11 (GO:0000122)
nervous system development (GO:0007399)
epithelium development (GO:0060429)
kidney development (GO:0001822)

GO Term

8

10 2
~logyo(Adjusted P-value)



Fig S8. Scatter plots of training samples before and after DeBias correction for independent test in the racial bias removal
analysis of multi-cancer detection. In the demographic variable, “—1” denotes the minority population and “1” denotes the

majority population. In the cancer status variable, “~1” represents noncancer samples and “1” represents cancer samples.
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Fig S9. Heatmaps of training samples before and after DeBias correction for independent test in the racial bias removal

analysis of multi-cancer detection.
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Fig S10. Top 15 enriched Gene Ontology (GO) terms (adjusted p-value < 0.001) of the nearest genes corresponding to

the most affected features following bias removal across the independent test in the multi-cancer detection analysis.
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Fig S11. Scatter plots of training samples before and after DeBias correction for cross-validation Fold 1 in the ethnicity-

related bias removal in liver cancer detection. In the demographic variable, “~1” denotes the minority population and “1”

denotes the majority population. In the cancer status variable, “—1” represents noncancer samples and “1” represents

cancer samples.
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Fig S12. Scatter plots of training samples before and after DeBias correction for cross-validation Fold 2 in the ethnicity-
related bias removal in liver cancer detection. In the demographic variable, “~1” denotes the minority population and “1”

denotes the majority population. In the cancer status variable, “—1” represents noncancer samples and “1” represents

cancer samples.
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Fig S13. Scatter plots of training samples before and after DeBias correction for cross-validation Fold 3 in the ethnicity-
related bias removal in liver cancer detection. In the demographic variable, “~1” denotes the minority population and “1”

denotes the majority population. In the cancer status variable, “—1” represents noncancer samples and “1” represents

cancer samples.
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Fig S14. Heatmaps of training samples before and after DeBias correction for cross-validation Fold 1 in the ethnicity-

related bias removal in liver cancer detection.

Unadjusted

cancer I
ethnicity |

aw feature value cancer

1 0.6 liver_cancer
kN Il noncancer
0.2 ethnicity
l 0 M Hispanic

non-Hispanic

DeBias

cancer I
ethnicity I

I 30 liver_cancer
i RPN Il noncancer
i 10 ethnicity

: l 0 [l Hispanic

H non-Hispanic



Fig S15. Heatmaps of training samples before and after DeBias correction for cross-validation Fold 2 in the ethnicity-

related bias removal in liver cancer detection.

Unadjusted DeBias

cancer NG cancer NG
ethnicity [ ethnicity [N

raw feature value cancer raw feature value cancer
0.6 5

liver_cancer liver_cancer
q ™, Il noncancer 20 Il noncancer
15
' 0.2 ethnicity 10 ethnicity
! 0 M Hispanic 5 [l Hispanic
non-Hispanic non-Hispanic



Fig S16. Heatmaps of training samples before and after DeBias correction for cross-validation Fold 3 in the ethnicity-

related bias removal in liver cancer detection.
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Fig S17. Top 15 enriched Gene Ontology (GO) terms (adjusted p-value < 0.001) of the nearest genes corresponding to
the most affected features following bias removal across the three cross-validation folds in the liver cancer detection

analysis.
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Fig S18. Cancer detection AUC in the minority population after DeBias under different threshold settings. The dashed

line indicates the performance before bias adjustment.
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Fig S19. Structure lllustration of the variational auto-encoder (VAE).
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