[bookmark: _Hlk154309410]Table S1 Correlation between CTLA-4 and PDCD1 (PD1) mRNA expression and clinical-pathological variables. Chi-Square test; *logistic regression
	
	Patients
(n=250)
	CTLA-4 ≤ 1,50
(n=137) % (n)
	CTLA-4 > 1,50
(n=113) % (n)
	OR (CI95)
	P
	PDCD1 ≤ 1,50
(n=108) % (n)
	PDCD1 > 1,50
(n=142) % (n)
	OR (CI95)
	P

	Age
	
	
	
	
	
	
	
	
	

	≤50 
	88
	56.8% (50)
	43.2% (38)
	1.1 (0.7-1.9)
	0.637
	47.7% (42)
	52.3% (46)
	1.3 (0.8-2.2)
	0.287

	>50 
	162
	53.7% (87)
	46.3% (75)
	
	
	40.7% (66)
	59.3% (96)
	
	

	Tumor size
	
	
	
	
	
	
	
	
	

	≤20 mm
	124
	55.6% (69)
	44.4% (55)
	1.1 (0.7-1.8)
	0.790
	41.1% (51)
	58.9% (73)
	0.9 (0.5-1.4)
	0.512

	>20 mm 
	126
	54% (68)
	46% (58)
	
	
	45.2% (57)
	54.8% (69)
	
	

	Vascular invasion
	
	
	
	
	
	
	
	
	

	Present
	92
	55.4% (51)
	44.6% (41)
	1.0 (0.6-1.6)
	0.878
	41.3% (38)
	58.7% (54)
	1.1 (0.7-1.9)
	0.644

	Absent
	158
	54.4% (86)
	45.6% (72)
	
	
	44.3% (70)
	55.7% (88)
	
	

	Necrosis
	
	
	
	
	
	
	
	
	
	

	Present
	58
	55.2% (32)
	44.8% (26)
	1.0 (0.5-1.8)
	0.948
	43.1% (25)
	56.9% (33)
	1.0 (0.6-1.8)
	0.986

	Absent
	192
	54.7% (105)
	45.3% (87)
	
	
	43.2% (83)
	56.8% (109)
	
	

	Lymph Nodes Status
	
	
	
	
	
	
	
	

	Positive
	133
	53.4% (71)
	46.6% (62)
	1.1 (0.7-1.9)
	0.631
	39.8% (53)
	60.2% (80)
	1.3 (0.8-2.2)
	0.254

	Negative
	117
	56.4% (66)
	43.6% (51)
	
	
	47% (55)
	53% (62)
	
	




Table S2 Correlation between CD274 (PDL1) and PDCD1LG2 (PDL2) mRNA expression and clinical-pathological variables. Chi-Square test; *logistic regression
	
	Patients
(n=250)
	CD274 ≤ 1,50
(n=137) % (n)
	CD274 > 1,50
(n=113) % (n)
	OR (CI95)
	P
	PDCD1LG2 ≤ 1,50
(n=108) % (n)
	PDCD1LG2> 1,50
(n=142) % (n)
	OR (CI95)
	P

	Tumor size
	
	
	
	
	
	
	
	
	

	≤20 mm
	124
	30.6% (38)
	69.4% (86)
	1.1 (0.6-1.8)
	0.825
	54% (67)
	46% (57)
	1.3 (0.8-2.1)
	0.311

	>20 mm 
	126
	29.4% (37)
	70.6% (89)
	
	
	47.6% (60)
	52.4% (66)
	
	

	Histological type
	
	
	
	
	
	
	
	
	

	Invasive ductal carcinoma
	226
	29.2% (66)
	70.8% (160)
	0.7 (0.3-1.6)
	0.399
	51.8% (117)
	48.2% (109)
	1.5 (0.6-3.5)
	0.347

	Invasive lobular carcinoma
	24
	37.5% (9)
	62.5% (15)
	
	
	41.7% (10)
	58.3% (14)
	
	

	Vascular invasion
	
	
	
	
	
	
	
	
	

	Present
	92
	30.4% (28)
	69.6% (64)
	1.0 (0.6-1.7)
	0.909
	50% (46)
	50% (46)
	1.1 (0.6-1.8)
	0.847

	Absent
	158
	29.7% (47)
	70.3% (111)
	
	
	51.3% (81)
	48.7% (77)
	
	

	Necrosis
	
	
	
	
	
	
	
	
	
	

	Present
	58
	25.9% (15)
	74.1% (43)
	1.3 (0.7-2.5)
	0.433
	46.6% (27)
	53.4% (31)
	1.2 (0.7-2.2)
	0.460

	Absent
	192
	31.3% (60)
	68.8% (132)
	
	
	52.1% (100)
	47.9% (92)
	
	

	HR Status
	
	
	
	
	
	
	
	
	

	Negative
	100
	32% (32)
	68% (68)
	1.2 (0.7-2.0)
	0.573
	47% (47)
	53% (53)
	0.8 (0.5-1.3)
	0.326

	Positive
	150
	28.7% (43)
	71.3% (107)
	
	
	53.3% (80)
	46.7% (70)
	
	




Table S3 Correlation between CD276 (B7-H3) and JAK2 mRNA expression and clinical-pathological variables. Chi-Square test; *logistic regression
	
	Patients
(n=250)
	CD276 ≤ 1,50
(n=71) % (n)
	CD276 > 1,50
(n=179) % (n)
	OR (CI95)
	P
	JAK2 ≤ 1,50
(n=152) % (n)
	JAK2> 1,50
(n=98) % (n)
	OR (CI95)
	P

	Age
	
	
	
	
	
	
	
	
	

	≤50 
	88
	28.4% (25)
	71.6% (63)
	1.0 (0.6-1.8)
	0.998
	59.1% (52)
	40.9% (36)
	0.9 (0.5-1.5)
	0.683

	>50 
	162
	28.4% (46)
	71.6% (116)
	
	
	61.7% (100)
	38.3% (62)
	
	

	Tumor size
	
	
	
	
	
	
	
	
	

	≤20 mm
	124
	31.5% (39)
	68.5% (85)
	1.3 (0.8-2.3)
	0.288
	59.7% (74)
	40.3% (50)
	0.9 (0.5-1.5)
	0.718

	>20 mm 
	126
	25.4% (32)
	74.6% (94)
	
	
	61.9% (78)
	38.1% (48)
	
	

	Histological grade
	
	
	
	
	
	
	
	
	
	

	1
	17
	17.6% (3)
	82.4% (14)
	2.0 (0.5-7.3)
	0.297*
	52.9% (9)
	47.1% (8)
	1.6 (0.6-4.5)
	0.347*

	2
	86
	27.9% (24)
	72.1% (62)
	1.1 (0.6-2.0)
	0.743*
	55.8% (48)
	44.2% (38)
	1.4 (0.8-2.5)
	0.183*

	3
	147
	29.9% (44)
	70.1% (103)
	1
	
	64.6% (95)
	35.4% (52)
	1
	

	Histological type
	
	
	
	
	
	
	
	
	

	Invasive ductal carcinoma
	226
	28.3% (64)
	71.7% (162)
	1.0 (0.4-2.4)
	0.930
	61.5% (139)
	38.5% (87)
	1.4 (0.6-3.2)
	0.484

	Invasive lobular carcinoma
	24
	29.2% (7)
	70.8% (17)
	
	
	54.2% (13)
	45.8% (11)
	
	

	Vascular invasion
	
	
	
	
	
	
	
	
	

	Present
	92
	32.6% (30)
	67.4% (62)
	0.7 (0.4-1.3)
	0.260
	63% (58)
	37% (34)
	0.9 (0.5-1.5)
	0.579

	Absent
	158
	25.9% (41)
	74.1% (117)
	
	
	59.5% (94)
	40.5% (64)
	
	

	Necrosis
	
	
	
	
	
	
	
	
	
	

	Present
	58
	29.3% (17)
	70.7% (41)
	0.9 (0.5-1.8)
	0.861
	65.5% (38)
	34.5% (20)
	0.8 (0.4-1.4)
	0.401

	Absent
	192
	28.1% (54)
	71.9% (138)
	
	
	59.4% (114)
	40.6% (78)
	
	

	Lymph Nodes Status
	
	
	
	
	
	
	
	

	Positive
	133
	28.6% (38)
	71.4% (95)
	1.0 (0.6-1.7)
	0.949
	60.2% (80)
	39.8% (53)
	1.1 (0.7-1.8)
	0.823

	Negative
	117
	28.2% (33)
	71.8% (84)
	
	
	61.5% (72)
	38.5% (45)
	
	



Table S4 Correlation between FOXO1 mRNA expression and clinical-pathological variables. Chi-Square test; *logistic regression
	
	Patients
(n=250)
	FOXO1 ≤ 1,50
(n=171) % (n)
	FOXO1 > 1,50
(n=79) % (n)
	OR (CI95)
	P

	Age
	
	
	
	
	

	≤50 
	88
	64.8% (57)
	35.2% (31)
	0.8 (0.4-1.3)
	0.363

	>50 
	162
	70.4% (114)
	29.6% (48)
	
	

	Histological type
	
	
	
	
	

	Invasive ductal carcinoma
	226
	69.5% (157)
	30.5% (69)
	1.6 (0.7-3.8)
	0.265

	Invasive lobular carcinoma
	24
	58.3% (14)
	41.7% (10)
	
	

	Necrosis
	
	
	
	
	

	Present
	58
	75.9% (44)
	24.1% (14)
	0.6 (0.3-1.2)
	0.163

	Absent
	192
	66.1% (127)
	33.9% (65)
	
	

	Positive
	150
	58.7% (88)
	41.3% (62)
	
	




Table S5 Univariate and multivariate analysis of OS and DFS for all variables included in the study. * Cox regression
	
	Overall Survival
	Disease Free Survival

	
	Univariate analysis
	Multivariate analysis
	Univariate analysis
	Multivariate analysis

	
	HR (95% CI)
	
	HR (95%CI)
	P*
	HR (95% CI)
	P*
	HR (95%CI)
	P*

	Age
	
	
	
	
	
	
	
	

	≤50 
	1
	0.003
	1
	0.023
	1
	0.995
	-
	-

	>50 
	3.7 (1.5-8.9)
	
	2.8 (1.2-6.9)
	
	1.0 (0.4-2.2)
	
	-
	

	Tumor size
	
	
	
	
	
	
	
	

	≤20 mm
	1
	<0.0001
	1
	0.123
	1
	0.004
	1
	0.145

	>20 mm 
	3.6 (1.6-7.8)
	
	2.0 (0.8-4.7)
	
	4.2 (1.6-11.1)
	
	2.3 (0.7-7.4)
	

	Histological grade
	
	
	
	
	
	
	

	1+2
	1
	0.007
	1
	0.973
	1
	0.010
	1
	0.195

	3
	3.2 (1.4-7.2)
	
	1.0 (0.3-4.0)
	
	4.1 (1.4-12.0)
	
	3.3 (0.5-19.8)
	

	Histological type
	
	
	
	
	
	
	
	

	Invasive ductal carcinoma
	1.9 (0.8-4.6)
	0.140
	-
	-
	1.4 (0.4-4.8)
	0.554
	-
	-

	Invasive lobular carcinoma
	1
	
	-
	
	1
	
	-
	

	Vascular invasion
	
	
	
	
	
	
	
	

	Present
	2.0 (1.1-3.9)
	0.032
	2.0 (0.9-4.1)
	0.075
	2.1 (1.0-4.6)
	0.064
	1.2 (0.5-3.2)
	0.682

	Absent
	1
	
	1
	
	1
	
	1
	

	Necrosis
	
	
	
	
	
	
	

	Present 
	4.1 (2.1-7.8)
	<0.0001
	2.7 (1.2-6.2)
	0.021
	4.6 (2.1-10.1)
	<0.0001
	3.3 (1.2-9.4)
	0.025

	Absent
	1
	
	1
	
	1
	
	1
	

	Ki67 Index
	
	
	
	
	
	
	
	

	Low (<15%)
	1
	
	1
	
	1
	
	1
	

	Intermediate (15%-19%)
	0.3 (0.1-0.9)
	0.023
	0.7 (0.2-3.0)
	0.652
	0.4 (0.1-1.1)
	0.075
	0.3 (0.0-1.5)
	0.137

	High (>19%)
	0.4 (0.2-1.1)
	0.090
	0.8 (0.2-3.5)
	0.754
	0.4 (0.1-1.3)
	0.136
	0.2 (0.0-1.1)
	0.061

	% sTIL
	
	
	
	
	
	
	
	

	Low (<30%)
	1
	0.793
	-
	-
	1
	0.532
	-
	-

	High (≥30%)
	1.2 (0.4-3.8)
	
	-
	
	0.5 (0.1-3.9)
	
	-
	

	Molecular Subtypes
	
	
	
	
	
	
	
	

	Luminal A-like
	1
	
	1
	
	1
	
	1
	

	Luminal B/HER2-
	0.1 (0.0-0.4)
	0.001
	2.7 (0.5-15.6)
	0.255
	0.1 (0.0-1.1)
	0.059
	8.9 (0.8-94.5)
	0.071

	Luminal B/HER2+
	0.3 (0.1-0.8)
	0.012
	1.7 (0.3-11.5)
	0.587
	0.6 (0.2-2.1)
	0.387
	6.1 (0.5-73.1)
	0.154

	HER2-enriched
	0.2 (0.1-0.7)
	0.014
	2.6 (0.4-17.8)
	0.317
	0.5 (0.1-2.3)
	0.408
	13.9 (1.2-156.5)
	0.033

	Triple-negative 
	0.5 (0.2-1.1)
	0.070
	4.6 (0.7-29.0)
	0.107
	1.7 (0.6-4.8)
	0.343
	8.2 (0.7-99.8)
	0.099

	Lymph Nodes Status
	
	
	
	
	
	
	

	Positive 
	1.0 (0.5-2.0)
	0.932
	-
	-
	2.3 (1.0-5.5)
	0.065
	2.0 (0.8-5.1)
	0.110

	Negative
	1
	
	-
	
	1
	
	1
	

	HR status
	
	
	
	
	
	
	
	

	Negative 
	3.4 (1.7-6.8)
	0.001
	-
	-
	3.6 (1.5-8.3)
	0.003
	-
	-

	Positive
	1
	
	-
	
	1
	
	-
	

	CTLA-4 (RQ)
	
	
	
	
	
	
	
	

	≤1,50
	1
	0.201
	-
	-
	1
	0.037
	1
	0.031

	>1,50
	0.6 (0.3-1.3)
	
	-
	
	0.4 (0.2-0.9)
	
	0.3 (0.1-0.9)
	

	PDCD1 (RQ)
	
	
	
	
	
	
	
	

	≤1,50
	1
	0.493
	-
	-
	1
	0.153
	-
	-

	>1,50
	1.3 (0.7-2.4)
	
	-
	
	0.6 (0.3-1.2)
	
	-
	

	CD274 (RQ)
	
	
	
	
	
	
	
	

	≤1,50
	1
	0.455
	-
	-
	1
	0.166
	-
	-

	>1,50
	0.8 (0.4-1.5)
	
	-
	
	0.6 (0.3-1.3)
	
	-
	

	PDCD1LG2 (RQ)
	
	
	
	
	
	
	
	

	≤1,50
	1
	0.530
	-
	-
	1
	0.539
	-
	-

	>1,50
	1.2 (0.6-2.3)
	
	-
	
	1.3 (0.6-2.8)
	
	-
	

	CD276 (RQ)
	
	
	
	
	
	
	
	

	≤1,50
	1
	0.629
	-
	-
	1
	0.744
	-
	-

	>1,50
	1.2 (0.5-2.8)
	
	-
	
	1.2 (0.4-3.2)
	
	-
	

	JAK2 (RQ)
	
	
	
	
	
	
	
	

	≤1,50
	1
	0.995
	-
	-
	1
	0.794
	-
	-

	>1,50
	1.0 (0.5-1.9)
	
	-
	
	1.1 (0.5-2.5)
	
	-
	

	FoXO1 (RQ)
	
	
	
	
	
	
	
	

	≤1,50
	1
	0.097
	1
	0.736
	1
	0.253
	-
	-

	>1,50
	0.5 (0.2-1.1)
	
	0.9 (0.4-2.0)
	
	0.6 (0.2-1.5)
	
	-
	




Fig. S1 Kaplan-Meier plot for overall survival rate (%) for Luminal B/HER2-positive patients classified according to tumor CD274 mRNA expression (Kaplan-Meier method; log-rank test).
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