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Shimizu et al. Figure S1
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Fig. S1. Workflow for computational calculations. Expression status (X) of the 184
validated prognosis-related genes in the METABRIC training set (n = 952) was first
entered into a machine learning Al algorithm known as a random forest classifier.
Twenty-three genes were selected on the basis of feature importance values. On
the basis of the binary expression status of these 23 genes (S, designated
Gene_Score), the probability for patient survival status at 10 years (y1, alive; y,
deceased) was predicted with the use of a softmax function. By comparison with
the actual status (t), cross entropy error was calculated as a loss function. Each
weight was optimized with the Adam method (learning rate, 0.001; epochs, 1000).
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Shimizu et al. Figure S2
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Fig. S2. Comprehensive validation of all prognosis-related genes by meta-analysis.
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(a and b) Kaplan-Meier curves for OS according to the expression level of PGK1
(a) or BEND5 (b) in the TCGA cohort. The HR, its 95% ClI, the log-rank P value,
and the number at risk are shown. (¢ and d) Top seven genes among the 184

validated prognosis-related genes for which high (¢) or low (d) expression levels

are associated with poor survival.
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Fig. S3. Representative calculation of mPS. Actual calculation of mPS is shown for

two patients (a and b) enrolled in the TCGA breast cancer cohort.
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Fig. S4. Characteristics of mPS bins. (a) Distribution of mPS (ranging from 0 to 50)
for all patients in the METABRIC training cohort. (b—d) Percentage of patients
classified according to pathological grade (b), clinical tumour stage (c), or NPI
cluster (d) in each of six mPS bins for the METABRIC training cohort. See also
Supplementary Table S4.
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a TCGA, stage I-lll (n = 970) b GSE86166, stage I-ll (n = 356)
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Fig. S5. Stratification of DFS by mPS. (a) Kaplan-Meier curves according to mPS
for DFS events in patients at stage |, II, or lll in the TCGA cohort. (b) Kaplan-Meier
curves according to mPS for DFS events in patients at stage I, Il, or lll in the
GSE86166 data set. Only patients with DFS data are shown.
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Fig. S6. Stratification of patients according to mPS for intrinsic subtypes of breast
cancer. Kaplan-Meier curves according to mPS were constructed for OS of patients
in the METABRIC test cohort with luminal A or B (lumA/B) (a), HER2-enriched (b),
normal-like (c¢), or basal-like (d) intrinsic subtypes.
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Fig. S7. Kaplan-Meier curves according to mPS for OS of patients in the

METABRIC test cohort in their 50s or 60s.



80
81
82
83
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a METABRIC test cohort, IDC (n = 779) b METABRIC test cohort, MDLC (n = 93)
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Fig. S8. Kaplan-Meier curves according to mPS for OS of patients in the
METABRIC test cohort with IDC (a) or MDLC (b).
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Shimizu et al. Figure S9
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Fig. S9. Stratification of breast cancer patients of different races according to mPS.
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Kaplan-Meier curves according to mPS were constructed for OS of Caucasian (a),

black or African-American (b), and Asian (c) patients in the TCGA breast cancer

cohort.
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Fig. S10. Kaplan-Meier curves according to mPS for OS of patients in the
METABRIC test cohort at clinical TNM stage | (a) or Il (b).
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Fig. S11. Stratification of patients according to mPS regardless of NPI.
Kaplan-Meier curves were constructed according to mPS for OS of patients in the
METABRIC test cohort assigned to the NPI clusters of Good (a) or Poor (b). Even
in the Poor (NPl > 5.40) group, mPS-high patients tend to show a worse prognosis
than mPS-low patients.
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Fig. S12. Relation of chemotherapy to OS in the METABRIC cohort. (
Kaplan-Meier curves for patients in class C, D, E, F-1, or F-lI accordlng to whether

they received cytotoxic chemotherapy or not during the follow-up time. (b) Limited

availability of clinical data. Evaluation of potential utility as a predictive score

requires information regarding whether the patient received chemotherapy at initial

diagnosis. The available data, however, reflect the final status of chemotherapy

(performed or not), which means that even if chemotherapy was performed

because of disease progression or relapse, the final chemotherapy status is

recorded as “Yes” in this data set.
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