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TACS-score and TCMF-score calculation formulas

Using the ridge regression analysis, we obtain a TACS-score for each patient based on the
combined TACS1-8:

TACS-score =0.6021201- (0.3301427 * TACS1) + (1.1208062 * TACS2) — (2.1103586 *
TACS3) + (1.3892094 * ACS4) — (1.6522228 * TACSS) + (2.4391089 * TACS6) +
(0.1563863 * TACS7) — (1.2751252 * TACSS)

Using the LASSO logistic regression analysis (Fig. S2), we obtain a TCMF-score for each
patient based on the 7 selected microscopic features:

TCMF-score =1.7237065 — 0.4824760* Area — 0.1013971* Width + 0.4286551* Histogram
energy + 0.2521051* GLCM_ energy 0° 1 pixel + 0.2433832* Gabor variance 30° 1 scale
+0.5310991* Gabor_ variance 120° 1 scale + 0.2019598* Gabor variance 90° 3 scale
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Fig. S1. A flowchart of patient selection.
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Fig. S2. LASSO logistic regression analysis. (A) A plot showing the relationship between the binomial deviance and

log (A). The left dotted vertical line was at the optimal lambda value point by using the minimum criteria, and the

right line was at the optimal lambda value point by using one standard error of the minimum criteria (the 1-SE

criteria). (B) LASSO coefficient profiles of the 142 features. A dotted vertical line was drawn at the value selected

using ten-fold cross-validation, where the optimal lambda results in 7 nonzero coefficients.



Table S1. Characteristics of patients with breast cancers in the training and validation cohorts.

Characteristics Training cohort (n=328) Validation cohort (n=215) P
Age 0.603
<50 192 (58.5%) 121 (56.3%)
>50 136 (41.5%) 94 (43.7%)
“’;‘l"'g&“;f 0.325
Luminal A 73 (22.3%) 35 (16.3%)
Luminal B 133 (40.5%) 91 (42.3%)
HER2-enriched 70 (21.3%) 47 (21.9%)
Triple-negative 52 (15.9%) 42 (19.5%)
Tumor size 0.905
<2cm 131 (39.9%) 87 (40.5%)
2-5cm 174 (53.0%) 111 (51.6%)
>5cm 23 (7.0%) 17 (7.9%)
Nodal status 0.086
0 171 (52.1%) 99 (46.0%)
1-3 80 (24.4%) 47 (21.9%)
24 77 (23.5%) 69 (32.1%)
Histological 0.467
grade
Grade 1 63 (19.2%) 36 (16.7%)

Grade 2/3 265 (80.8%) 179 (83.3%)




Table S2 Univariate and multivariate logistic regression analyses of the association of variables
with pathologic grades in the validation cohort.

Variable Univariate analysis Multivariate analysis
OR (95%Cl) P Value OR (95%Cl) P Value
Age
<50 Reference
>50 1.106 0.536  2.284 0.785 0.901 0.343 2.367 0.833
Molecular subtype
Luminal A Reference
Luminal B 3.794 1482 9.718 0.005 2.921 0.833 10.244 0.094
HER2-enriched 2.543 0.906  7.141 0.076 3.722 0918 15.081 0.066
Triple-negative 3.861 1.203 12.388  0.023 5715 1.215 26.872 0.027
Tumor size
<2cm Reference
2-5cm 1.549 0.738  3.251 0.247 1.472 0.541 4.008 0.449
25cm 1.957 0410 9.348 0.400 0.976 0.102 9.297 0.983
Nodal status
0 Reference
1-3 1.313 0.533 3.230 0.554 1.843 0.551 6.165 0.321
24 2.385 0.952 5972 0.064 2,983 0.804 11.063 0.102
TACS-score 2.719 1.621 4561 1.50E-04 3.555 1.824 6.926 1.94E-04

TCMF-score 4.140 2481 6.909 5.39E-08 5.028 2711 9.324 2.96E-07




Table S3 Univariate logistic regression analysis on the association of seven features with histologic
grades in the training cohort.

Univariate analysis

Variable OR (95%C1) P Value
Area 0.515 0.411 0.644 6.62E-09
Width 0.621 0.506 0.763 5.39E-06
Histogram energy 2.204 1.645 2.954 1.22E-07
GLCM_ energy _0°_1 pixel 1.840 1.390 2.436 2.06E-05
Gabor_variance_30°_1 scale 1.657 1.328 2.068 7.87E-06
Gabor_ variance_120°_1 scale 1.684 1.348 2.105 4.63E-06

Gabor _variance 90° 3 scale 1.370 1.100 1.706 4.98E-03




