Table S1. Surrogate Subtype Classification of Invasive Breast Cancer

	Surrogate Subtype
	ER
	PR
	HER2
	Ki-67

	Luminal A
	Positive
	High expression
	Negative
	Low expression

	Luminal B (HER2-negative)
	Positive
	Low expression*
	Negative
	High expression*

	Luminal B (HER2-positive)
	Positive
	Any
	Positive
	Any

	HER2-positive 
	Negative
	Negative
	Positive
	Any

	TNBC
	Negative
	Negative
	Negative
	Any


Abbreviations: ER, Estrogen Receptor; HER2, Human Epidermal Growth Factor Receptor 2; Ki-67, Marker of Proliferation Ki-67; PR, Progesterone Receptor; TNBC, Triple-Negative Breast Cancer;
*A cutoff of 20% was used to define high versus low expression for PR and Ki-67.
Table S2. Neoadjuvant Chemotherapy Regimens by Surrogate Subtype
	Surrogate Subtype
	Regimen
	n (%)

	TNBC
	TAC*
	180/284 (63.4%)

	
	AC-TCb
	12/284 (4.2%)

	
	TCb
	21/284 (7.4%)

	
	PD-1/PD-L1 inhibitor-containing†
	71/284 (25.0%)

	Luminal A
	TAC*
	77/77 (100%)

	Luminal B (HER2-negative)
	TAC*
	282/286 (98.6%)

	
	AC-TCb
	4/286 (1.4%)

	Luminal B (HER2-positive)
	AC-T+H/HP
	134/217 (61.8%)

	
	TCb+H/HP
	71/217 (32.7%)

	
	THP
	12/217 (5.5%)

	HER2-positive 
	AC-T+H/HP
	74/145 (51.0%)

	
	TCb+H/HP
	52/145 (35.9%)

	
	THP
	19/145 (13.1%)


Abbreviations: A, Anthracycline; C, Cyclophosphamide; Cb, Carboplatin; H, Trastuzumab; P, Pertuzumab; T, Taxane; TNBC, Triple-Negative Breast Cancer;
*TAC includes AC-T, T-AC, TAC; 

†PD-1/PD-L1 inhibitors include pembrolizumab, toripalimab, and camrelizumab
Table S3. Rates of overall pathologic complete response (pCR) in BRCA pathogenic variant (PV) carriers and non-carriers

	
	Overall pCR n/N (%)
	P 

	
	BRCA1 PV carriers
	BRCA2 PV carriers
	Non-carriers
	

	All subtypes
	31/62 (50.0%)
	15/55 (27.3%)
	317/892 (35.5%)
	0.028

	Luminal A
	0/0 (0.0%)
	0/2 (0.0%)
	2/75 (2.7%)
	1.000

	Luminal B (HER2-negative)
	5/14 (35.7%)
	4/31 (12.9%)
	28/241 (11.6%)
	0.049

	Luminal B (HER2-positive)
	2/3 (66.7%)
	1/6 (16.7%)
	104/208 (50.0%)
	0.329

	HER2-enriched 
	0/1 (0.0%)
	2/2 (100%)
	95/142 (66.9%)
	0.404

	TNBC
	24/44 (54.5%)
	8/14 (57.1%)
	88/226 (38.9%)
	0.081


Abbreviations: pCR, Pathologic Complete Response; PV, Pathogenic or Likely Pathogenic Variant; RCB, Residual Cancer Burden; TNBC, Triple-Negative Breast Cancer;
Table S4. Rates of residual cancer burden grade (RCB) in BRCA pathogenic variant (PV) carriers and non-carriers
	
	Overall RCB n/N (%)
	P

	
	BRCA1 PV carriers
	
	BRCA2 PV carriers
	
	Non-carriers
	

	
	0/Ⅰ
	Ⅱ/Ⅲ
	
	0/Ⅰ
	Ⅱ/Ⅲ
	
	0/Ⅰ
	Ⅱ/Ⅲ
	

	All subtypes
	35/62 (56.5%)
	15/62 (24.2%)
	
	19/55 (34.5%)
	30/55 (54.5%)
	
	411/892 (46.1%)
	367/892 (41.1%)
	0.007

	Luminal A
	0/0 (0.0%)
	0/0 (0.0%)
	
	0/2 (0.0%)
	2/2 (100.0%)
	
	10/75 (13.3%)
	47/75 (62.7%)
	1.000

	Luminal B (HER2-negative)
	5/14 (35.7%)
	5/14 (35.7%)
	
	7/31 (22.6%)
	22/31 (71.0%)
	
	51/241 (21.2%)
	152/241 (63.1%)
	0.210

	Luminal B (HER2-positive)
	2/3 (66.7%)
	1/3 (33.3%)
	
	1/6 (16.7%)
	3/6 (50.0%)
	
	134/208 (64.4%)
	63/208 (30.3%)
	0.136

	HER2-positive 
	0/1 (0.0%)
	1/1 (100%)
	
	2/2 (100%)
	0/2 (0.0%)
	
	111/142 (78.2%)
	18/142 (12.7%)
	0.161

	TNBC
	28/44 (63.6%)
	8/44 (18.2%)
	
	9/14 (64.3%)
	3/14 (21.4%)
	
	105/226 (46.5%)
	87/226 (38.5%)
	0.018


Abbreviations: pCR, Pathologic Complete Response; PV, Pathogenic or Likely Pathogenic Variant; RCB, Residual Cancer Burden; TNBC, Triple-Negative Breast Cancer; 

Table S5. Multivariable analysis of factors associated with overall pathologic complete response (pCR) among triple-negative breast cancer (TNBC) patients

	Characteristic
	Univariate analysis
	
	Multivariate analysis

	
	non-pCR 

n=164
	pCR

 n=120
	Odds ratio (95% CI)
	P
	
	Odds ratio (95% CI)
	P

	Age
	48 (39-56)
	48 (37-53)
	0.98 (0.96-1.00)
	0.087
	
	
	

	Clinical T Stage, N (%)
	
	
	
	
	
	
	

	T0/T1/T2
	124 (53.7%)
	107 (46.3%)
	ref.
	
	
	ref.
	

	T3/T4
	40 (75.5%)
	13 (25.5%)
	0.38 (0.19-0.74)
	0.005
	
	0.40 (0.20-0.82)
	0.012

	Clinical N Stage, N (%)
	
	
	
	
	
	
	

	N0
	89 (52.0%)
	82 (48.0%)
	ref.
	
	
	ref.
	

	N+
	75 (66.4%)
	38 (33.6%)
	0.55 (0.34-0.90)
	0.017
	
	0.65 (0.38-1.09)
	0.101

	Differentiation, N (%)
	
	
	
	
	
	
	

	Moderately or Well differentiated
	59 (64.8%)
	32 (35.2%)
	ref.
	
	
	
	

	Poorly differentiated
	105 (54.4%)
	88 (45.6%)
	1.55 (0.92-2.59)
	0.098
	
	
	

	BRCA Status, N (%)
	
	
	
	
	
	
	

	Non-carrier
	138 (61.1%)
	88 (38.9%)
	ref.
	
	
	
	

	BRCA1 PV carriers
	20 (45.5%)
	24 (54.5%)
	1.88 (0.98-3.61)
	0.057
	
	
	

	BRCA2 PV carriers
	6 (42.9%)
	8 (57.1%)
	2.09 (0.70-6.23)
	0.185
	
	
	

	Ki-67 Expression, N (%)
	
	
	
	
	
	
	

	< 30%
	33 (84.6%)
	6 (15.4%)
	ref.
	
	
	ref.
	

	≥ 30%
	131 (53.5%)
	114 (46.5%)
	4.79 (1.94-11.84)
	0.001
	
	5.14 (2.06-12.84)
	<0.001

	HER2 Status, N (%)
	
	
	
	
	
	
	

	0/1+
	107 (57.2%)
	80 (42.8%)
	ref.
	
	
	
	

	2+(−)*
	57 (58.8%)
	40 (41.2%)
	0.94 (0.57-1.54)
	0.803
	
	
	


Abbreviations: FISH, Fluorescence in Situ Hybridization; HER2, Human Epidermal Growth Factor Receptor 2; Ki-67, Marker of Proliferation Ki-67; PV, Pathogenic or Likely Pathogenic Variant;
*FISH amplification status is denoted as FISH positive (+) or FISH negative (-).
Table S6. Kaplan-Meier estimates of five-year event-free survival (EFS) in patient subgroups

	Characteristic
	5-year EFS (%)
	95% CI
	P

	Clinical T Stage
	
	
	0.032

	T0/T1/T2
	80.2
	73.1-87.3
	

	  T3/T4
	69.8
	56.5-83.1
	

	Clinical N Stage
	
	
	0.123

	  N0
	77.5
	68.5-86.5
	

	  N+
	78.4
	69.8-87.0
	

	ER Status
	
	
	0.002

	  Negative
	73.4
	64.8-82.0
	

	  Positive
	81.8
	72.6-91.0
	

	PR Status
	
	
	<0.001

	  Negative
	74.0
	66.4-81.6
	

	  Positive
	82.7
	71.1-94.3
	

	Ki-67 Expression
	
	
	0.893

	  < 30%
	78.6
	67.8-89.4
	

	≥ 30%
	77.3
	69.7-84.9
	

	HER2 Status
	
	
	<0.001

	  0/1+
	76.0
	67.2-84.8
	

	  2+(−)*
	68.5
	55.6-81.4
	

	  2+(+)*
	83.0
	57.7-100.0
	

	  3+
	90.9
	81.9-99.9
	

	Subgroup analysis in patients with non-pCR (n=633)
	0.007

	BRCA1 Non-carrier
	72.2
	63.4-81.0
	

	BRCA1 PV carriers 
	65.0
	44.4-85.6
	

	Subgroup analysis in patients with pCR (n=361)
	0.729

	BRCA1 Non-carrier
	92.4
	86.9-97.9
	

	BRCA1 PV carriers 
	85.0
	65.0-100.0
	


Abbreviations: ER, Estrogen Receptor; FISH, Fluorescence in Situ Hybridization; HER2, Human Epidermal Growth Factor Receptor 2; Ki-67, Marker of Proliferation Ki-67; PR, Progesterone Receptor; PV, Pathogenic or Likely Pathogenic Variant;
*FISH amplification status is denoted as FISH positive (+) or FISH negative (-).
Table S7. Multivariable Cox proportional hazards analysis of factors associated with five-year event-free survival (EFS)
	Characteristic
	5-year EFS (%)
	Univariable analysis
	
	Multivariable analysis

	
	
	Hazard Ratio (95% CI)
	P
	
	Hazard Ratio (95% CI)
	P

	Clinical T Stage
	
	
	
	
	
	

	T0/T1/T2
	80.2
	ref.
	
	
	ref.
	

	  T3/T4
	69.8
	1.64 (1.04-2.61)
	0.034-
	
	1.70 (1.07-2.70)
	0.024

	Clinical N Stage
	
	
	
	
	
	

	  N0
	77.5
	ref.
	
	
	
	

	  N+
	78.4
	1.41 (0.91-2.19)
	0.125
	
	
	

	BRCA Status
	
	
	
	
	
	

	  Non-carriers
	77.4
	ref.
	
	
	
	

	  BRCA1 PV carriers
	74.4
	1.73 (0.91-3.29)
	0.093
	
	
	

	  BRCA2 PV carriers
	82.5
	0.63 (0.20-2.00)
	0.429
	
	
	

	ER Status
	
	
	
	
	
	

	  Negative
	73.4
	ref.
	
	
	ref.
	

	  Positive
	81.8
	0.50 (0.32-0.79)
	0.003
	
	0.93 (0.51-1.69)
	0.801

	PR Status
	
	
	
	
	
	

	  Negative
	74.0
	ref.
	
	
	ref.
	

	  Positive
	82.7
	0.38 (0.23-0.65)
	<0.001
	
	0.41 (0.21-0.82)
	0.011

	Ki-67 Expression
	
	
	
	
	
	

	  < 30%
	78.6
	ref.
	
	
	
	

	  ≥ 30%
	77.3
	1.03 (0.63-1.69)
	0.893
	
	
	

	HER2 Status
	
	
	
	
	
	

	  0/1+
	76.0
	ref.
	
	
	ref.
	

	  2+(−)*
	68.5
	0.69 (0.43-1.12)
	0.134
	
	0.78 (0.48-1.27)
	0.315

	  2+(+)*
	83.0
	0.37 (0.11-1.18)
	0.092
	
	0.41 (0.13-1.31)
	0.132

	  3+
	90.9
	0.25 (0.12-0.51)
	<0.001
	
	0.26 (0.13-0.54)
	<0.001


Abbreviations: ER, Estrogen Receptor; FISH, Fluorescence in Situ Hybridization; HER2, Human Epidermal Growth Factor Receptor 2; Ki-67, Marker of Proliferation Ki-67; PR, Progesterone Receptor; PV, Pathogenic or Likely Pathogenic Variant;
*FISH amplification status is denoted as FISH positive (+) or FISH negative (-).
