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Figure S1, related to Figure 1. Survival analysis of the cohort. (a) Kaplan—Meier curve for overall survival
in our cohort. (b) Distributions of overall survival in our cohort.



Figure S2
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Figure S2, related to Figure 2. Somatic interaction landscape of the cohort. (a-b) co-occurrence and mutually exclusive
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genes in pCR (a) and non-pCR group (b). p values were calculated using pair-wise Fisher’s Exact test.



Figure S3
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Figure S3, related to Figure 3. Determinants of neoadjuvant therapy response in breast cancer. (a) Comparison of clinical
features between non-pCR and pCR groups. p values were calculated using the chi-squared test. (b) Comparison genomic
mutations between non-pCR and pCR groups. p values were calculated using the chi-squared test or Fisher’s exact test. (c)
Associations between treatment response and a combination of clinicopathological and genomic features assessed by
multivariate logistic regression analyses. Odds ratios are shown with 95% confidence intervals. (d-f) Comparison of somatic
mutations in the HR+/HER2- (d), HER2+ (e), and TNBC (f) subtypes between non-pCR and pCR groups. p values were
calculated using the chi-squared test or Fisher’s exact test. Abbreviations: mut, mutate; wt, wildtype; TNBC, triple-negative
breast cancer; significance codes: *, p < 0.05; **, p < 0.01; ***, p < 0.001.
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(a)
Pathway Odds Ratio (95%Cl) p value non-pCR Group pCR Group
g P53 1.48 (1.10 - 1.99) . 0.008 589% i 67%
5 PI3K 0.45(0.33-0.61) = <0.001 b= 44%, 26%
~ NOTCH 1.27 (0.89 - 1.80) . 0.161 == 18% In 22%
§ Cell Cycle  1.30 (0.69 - 2.33) . 0.447 5% 6%
@ WNT 0.77 (0.32 - 1.66) . 0.597 4% 3%
O TGF-Beta 0.9 (0.32 - 2.60) . 1.000 29% 29,
@ RTK-Ras 0.67 (0.12 - 2.41) . 0.593 29% 1%
& HIPPO 0.56 (0.06 - 2.61) - = 0.537 1% 1%
0 051 152 25
Prevalence in  Prevalence in
non-pCR group  pCR group
b .
( ) Pathway Odds Ratio (95%Cl) p value non-pCR Group pCR Group
P53 1.48 (068 - 320) - 0.353 wm n 48Y%, mmimmmsiy 48%
. PI3K 0.40 (0.16 -0.92) = 0.029 | 39% milsi - 27%
% NOTCH 1.43 (0.50 - 3.57) - 0.457 « 16% o[ a1 - 21%
& celiCycle 0.71(0.02-4.77) . 1.000 11 4% 3%
¥ RTK-Ras 2.17(0.05 - 18.77) . 1.000 4% 3%
g:: HIPPO 0.00 (0.00 - 9.15) = 0.673 3% 0%
TGF-Beta 0.00 (0.00 —4.30) = 0.611 2% 0%
WNT 0.00 (0.00 - 3.15) = 0.395 1% 0%
0 05115 2 25
Prevalence in  Prevalence in
non-pCR group  pCR group
C .
( ) Pathway Odds Ratio (95%Cl) p value non-pCR Group pCR Group
P53 0.73 (0_47 -1 _15) - 0.156 svmmummummmmm s o s 7 4% (i 68%
PI3K 0.71 (0.46 - 1.09) . 0.117 o wnwmmn I 38% i i | ™ 30%
+ NOTCH 1.56 (0.92 - 2.66) . 0.090 i i W 15%m m W 22%
& CellCycle 1.22(0.52-2.79) . 0.688 i i Wl UM 6% il 8%
% TGF-Beta 1.87 (0.40 - 9.58) . 0.491 1 2% | HIN 3%
WNT 1.50 (0.39 - 5.70) . 0.562 || i 2% | 1 1 4%
HIPPO 1.48 (0.11 - 20.65) . 1.000 1% I I 1%
RTK-Ras 0.37 (0.01 -3.75) - = 0.411 111 2% I 1%
0 05115 2 25
Prevalence in  Prevalence in
non-pCR group  pCR group
(d) Pathway Odds Ratio (95%Cl) p value non-pCR Group pCR Group
P53 0.77 (040 -1.51 ) 0.416  iomssum o w3 wwom 100 78% R 73%
PI3K 0.27 (0.12 - 0.54) <0.001  hismmaie smmmmdmmmnt ||| 1 e 42% b | 22%,
o NOTCH 0.79 (039 - 156) 0.524 1w [ 0 - 26% nm||| wm 16%
m WNT 0.58 (0.10 - 2.19) 0.562 1111 L 7% ! ! 4%
E Cell Cycle 1.03 (0.23 - 3.71) 1.000 0w Ml 5% ! 5%
RTK-Ras 0.64 (0.01 - 6.59) 1.000 | 2% 1 1%
TGF-Beta 1.29 (0.02 - 25.06) 1.000 i 1% 1%
HIPPO 0.00 (0.00 - 13.71) - 0.594 | 1% 0%
0 051 15 2 25
Prevalence in  Prevalence in
non-pCR group  pCR group
Variant Type Splicing == Missense == Nonsense Frameshift == Inframe == Nonstop Translation Start Site

Figure S4. Pathway-level mutational characteristics associated with treatment response. (a-d)
Comparison of mutations in oncogenic signaling pathways between non-pCR and pCR groups

across entire cohort (a) and subtype-specific analyses in HR+/HER2- (b), HER2+ (c), and TNBC

(d) subgroups. Odds ratios are shown with 95% confidence intervals. p values were calculated

using the Fisher’s exact test. Abbreviations: TNBC, triple-negative breast cancer; Cl, confidence interval.
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Figure S5, related to Figure 6. Test AUC scores across different machine learning models.
Abbreviations: GNB, Gaussian naive Bayes; XGBoost, gradient boosting; AdaBoost, adaptive
boosting; DT, decision tree; GBDT, gradient boosting decision tree; LR, logistic regression; MLP,
multilayer perceptron; SVM, support vector machine;AUC, area under curve; Cl, confidence interval.



