Supplementary Tables
Table S1. Composition and weight of MCI.
	
	MCs
	Definition
	MCI Weight

	1
	Granulocyte-macrophage progenitor (GMP) cells
	CD34+CD38+CD45RA+
	-7.259

	2
	Megakaryocyte-erythroid progenitor (MEP) cells
	CD34+CD38+CD45RA-
	2.383

	3
	Memory B cells
	CD19+CD27+
	-3.185

	4
	Gamma delta T-cells (γδT cells)
	CD3+CD4-CD8-
	-1.626

	5
	Type 2 T-helper cells (Th2 cells)
	CD3+CD4+IL-4+
	0.879

	6
	Conventional dendritic (cDC) cells
	CD11c+ CD64-
	-0.175




Table S2. The relationship between the MCI and clinicopathological features in the allTNBC, trainTNBC, testTNBC1, testTNBC2 cohort.
	Cohort
	Characteristic
	MCI
	P

	
	
	low
	high
	

	allTNBC
	Age (median)
	<55
	172
	328
	0.867

	
	
	≥55
	140
	276
	

	
	pT
	T1+T2
	175
	88
	0.000

	
	
	T3+T4
	32
	80
	

	
	pN
	N0
	105
	43
	0.000

	
	
	N1+N2
	102
	125
	

	
	AJCC
	I+II
	156
	118
	0.000

	
	
	III+IV
	44
	96
	

	trainTNBC
	Age (median)
	<55
	86
	57
	0.489

	
	
	≥55
	140
	110
	

	
	pT
	T1+T2
	74
	18
	0.000

	
	
	T3+T4
	38
	37
	

	
	pN
	N0
	46
	46
	0.001

	
	
	N1+N2
	18
	57
	

	
	AJCC
	I+II
	67
	20
	0.001

	
	
	III+IV
	48
	44
	

	testTNBC1
	Age (median)
	<55
	42
	43
	1.000

	
	
	≥55
	94
	93
	

	
	pT
	T1+T2
	45
	10
	0.008

	
	
	T3+T4
	28
	22
	

	
	pN
	N0
	28
	27
	0.078

	
	
	N1+N2
	16
	34
	

	
	AJCC
	I+II
	42
	12
	0.172

	
	
	III+IV
	42
	23
	

	testTNBC2
	Age (median)
	<55
	44
	40
	0.651

	
	
	≥55
	94
	73
	

	
	pT
	T1+T2
	56
	4
	0.000

	
	
	T3+T4
	22
	21
	

	
	pN
	N0
	31
	29
	0.003

	
	
	N1+N2
	9
	34
	

	
	AJCC
	I+II
	47
	12
	0.001

	
	
	III+IV
	28
	29
	






Table S3. Univariate and multivariate analyses of different prognostic parameters in the allTNBC, trainTNBC, testTNBC1, testTNBC2 cohort*.
	Cohort
	Type
	N
	One-Way Analysis
	Multivariate Analysis

	
	
	
	OS (M)
	OS (M)

	
	
	
	Time (median)
	P
	HR (95% CI)
	P

	allTNBC
	Age (median)
	
	
	0.000
	 
	0.308

	
	≤55
	500
	74.60
	
	1
	

	
	>55
	416
	68.50
	
	1.250 (0.814-1.922)
	

	
	N
	
	
	0.000
	 
	0.144

	
	N0
	148
	39.50
	
	1
	

	
	N1+N2
	227
	31.50
	
	1.564 (0.859-2.850)
	

	
	T
	
	
	0.000
	 
	0.180

	
	T1+T2
	263
	37.00
	
	1
	

	
	T3+T4
	112
	29.20
	
	1.496 (0.830-2.700)
	

	
	AJCC
	
	
	0.000
	 
	0.113

	
	I+II
	274
	39.80
	
	1
	

	
	III+IV
	140
	26.90
	
	1.712 (0.881-3.327)
	

	
	MCI
	
	
	0.000
	 
	0.037

	
	low
	316
	61.80
	
	1
	

	
	high
	623
	76.90
	
	1.692 (1.032-2.775)
	

	trainTNBC
	Age (median)
	
	
	0.001
	 
	0.386

	
	≤55
	226
	74.90
	
	1
	

	
	>55
	167
	67.10
	
	1.332 (0.697-2.545)
	

	
	N
	
	
	0.034
	 
	0.484

	
	N0
	64
	40.10
	
	1
	

	
	N1+N2
	103
	32.60
	
	0.705 (0.265-1.878)
	

	
	T
	
	
	0.002
	 
	0.805

	
	T1+T2
	112
	37.60
	
	1
	

	
	T3+T4
	55
	31.20
	
	0.902 (0.397-2.050)
	

	
	AJCC
	
	
	0.000
	 
	0.002

	
	I+II
	115
	41.30
	
	1
	

	
	III+IV
	64
	25.50
	
	5.178 (1.810-14.818)
	

	
	MCI
	
	
	0.000
	 
	0.477

	
	low
	145
	75.20
	
	1
	

	
	high
	258
	65.30
	
	0.761 (0.359-1.614)
	

	testTNBC1
	Age (median)
	
	
	0.022
	 
	0.833

	
	≤55
	136
	77.30
	
	1
	

	
	>55
	136
	64.40
	
	1.096 (0.467-2.571)
	

	
	N
	
	
	0.223
	 
	0.874

	
	N0
	44
	36.50
	
	1
	

	
	N1+N2
	61
	32.30
	
	1.098 (0.345-3.501)
	

	
	T
	
	
	0.008
	 
	0.323

	
	T1+T2
	73
	35.80
	
	1
	

	
	T3+T4
	32
	30.30
	
	1.706 (0.592-4.920)
	

	
	AJCC
	
	
	0.002
	 
	0.269

	
	I+II
	84
	39.80
	
	1
	

	
	III+IV
	35
	26.90
	
	2.034 (0.578-7.160)
	

	
	MCI
	
	
	0.004
	 
	0.164

	
	low
	86
	38.40
	
	1
	

	
	high
	190
	29.30
	
	2.007(0.753-5.354)
	

	testTNBC2
	Age (median)
	
	
	0.559
	 
	0.850

	
	≤55
	138
	71.50
	
	1
	

	
	>55
	113
	75.60
	
	1.087 (0.457-2.588)
	

	
	N
	
	
	0.007
	 
	0.011

	
	N0
	40
	41.80
	
	1
	

	
	N1+N2
	63
	29.10
	
	5.282 (1.455-19.181)
	

	
	T
	
	
	0.004
	 
	0.102

	
	T1+T2
	78
	37.40
	
	1
	

	
	T3+T4
	25
	23.30
	
	4.291 (0.750-24.550)
	

	
	AJCC
	
	
	0.050
	 
	0.136

	
	I+II
	75
	39.10
	
	1
	

	
	III+IV
	41
	27.00
	
	0.269 (0.048-1.513)
	

	
	MCI
	
	
	0.042
	 
	0.142

	
	low
	85
	81.00
	
	1
	

	
	high
	175
	57.90
	
	2.056 (0.785-5.384)
	


* Univariate and multivariate survival analyses were performed according to the Cox proportional-hazards model. HR = hazard ratio; CI = confidence interval; P value was calculated using two-sided Wald test.

Table S4. The relationship between the MCI, MCI-e1, MCI-e2, MCI-e3 and clinicopathological features in the mIF cohort.
	Characteristic
	MCI
	MCI-e1
	MCI-e2
	MCI-e3

	
	low
	high
	P
	low
	high
	P
	low
	high
	P
	low
	high
	P

	Age (median)
	<55
	41
	7
	0.226
	36
	11
	0.441
	36
	11
	1.000
	37
	10
	0.687

	
	≥55
	17
	0
	
	10
	6
	
	12
	4
	
	14
	2
	

	pT
	T1+T2
	47
	6
	1.000
	41
	12
	0.138
	43
	10
	0.076
	46
	7
	0.0212

	
	T3+T4
	6
	1
	
	3
	4
	
	3
	4
	
	3
	4
	

	pN
	N0
	31
	4
	1.000
	28
	7
	0.267
	30
	5
	0.092
	30
	5
	0.451

	
	N1+N2
	25
	3
	
	18
	10
	
	18
	10
	
	21
	7
	

	AJCC
	I+II
	44
	5
	1.000
	39
	10
	0.063
	41
	8
	0.024
	44
	5
	0.003

	
	III+IV
	12
	2
	
	7
	7
	
	7
	7
	
	7
	7
	



Table S5. Univariate and multivariate analyses of different prognostic parameters in mIF cohort*.
	Characteristic
	N
	One-Way Analysis
	Multivariate Analysis

	
	
	OS (M)
	OS (M)

	
	
	Time (median)
	P
	HR (95% CI)
	P

	Age (median)
	
	
	0.100
	 
	0.464

	≤55
	48
	69.1
	
	1
	

	>55
	17
	72.8
	
	1.733 (0.398-7.55)
	

	N
	
	
	0.058
	 
	0.091

	N0
	35
	78.7
	
	1
	

	N1+N2
	28
	60.7
	
	3.720 (0.812-17.045)
	

	T
	
	
	0.093
	 
	0.211

	T1+T2
	53
	72.5
	
	1
	

	T3+T4
	7
	56.1
	
	2.507 (0.593-10.595)
	

	AJCC
	
	
	0.016
	 
	0.483

	I+II
	49
	76.1
	
	1
	

	III+IV
	14
	51.6
	
	1.671 (0.397-7.025)
	

	MCI
	
	
	0.021
	 
	0.006

	low
	58
	71.2
	
	1
	

	high
	7
	60.0
	
	7.340 (1.787-30.144)
	

	MCI-e1
	
	
	0.000
	 
	0.000

	low
	46
	74.0
	
	1
	

	high
	17
	33.0
	
	3.198 (1.645-6.217)
	

	MCI-e2
	
	
	0.000
	 
	0.000

	low
	48
	74.0
	
	1
	

	high
	15
	26.0
	
	3.045 (1.623-5.711)
	

	MCI-e3
	
	
	0.000
	 
	0.000

	low
	51
	74.0
	
	1
	

	high
	12
	29.5
	
	2.512 (1.472-4.286)
	


*Univariate and multivariate survival analyses were performed according to the Cox proportional-hazards model. HR = hazard ratio; CI = confidence interval; P value was calculated using two-sided Wald test.



Table S6. The characteristic of cells in TME in TLS and tumor parenchyma in the mIF cohort.
	Features ID
	Features description
	Features formula

	A1
	The Panel 1 (six-marker panel) contains GMP, MEP, and memory B cells
	

	A2
	The Panel 2 (seven-marker panel) contains cDC, γδT, and Th2 cells
	

	ROI1
	The TLS region (blue)
	

	N1ROI1
	The number of TLS at A1
	

	N2ROI1
	The number of TLS at A2
	

	A1ROI1a
	The area of TLS at each tissue point at A1
	

	A2ROI1a
	The area of TLS at each tissue point at A2
	

	A1a
	The average area of TLS at A1
	A1a=sum(A1ROI1a)/N1ROI1

	A2a
	The average area of TLS at A2
	A2a=sum(A1ROI1a)/N2ROI1

	Aa
	The average area of TLS at each patient
	Aa=sum(A1ROI1a,A2ROI1a)/sum(N1ROI1,N2ROI1)

	ROI2
	adjacent tumor focus region (red)
	

	A1ROI2a
	The area of ROI2 at each tissue point at A1
	

	A2ROI2a
	The area of ROI2 at each tissue point at A2
	

	A1ROI2
	The area of ROI2 at each patient at A1
	A1ROI2 = sum(A1ROI2a)

	A2ROI2
	The area of ROI2 at each patient at A2
	A2ROI2 = sum(A2ROI2a)

	ROI3
	the whole organization point region (green)
	

	A1ROI3
	The area of ROI3 at each patient at A1
	

	A2ROI3
	The area of ROI3 at each patient at A2
	

	x1
	The distance between red (GMP cells) and the edge of ROI1
	

	Ax1
	The average distance between red (GMP cells) and the edge of ROI1
	Ax1=x1/sum(x1)

	x2
	The distance from orange (MEP cells) to the edge of adjacent ROI1
	

	Ax2
	The average distance from orange (MEP cells) to the edge of adjacent ROI1
	Ax2=x2/sum(x2)

	x3
	The distance between green (memory B cells) and the edge of ROI1
	

	Ax3
	The average distance between green (memory B cells) and the edge of ROI1
	Ax3=x3/sum(x3)

	x4
	The distance from the yellow (γδT cells) to the edge of the adjacent ROI1
	

	Ax4
	The average distance from the yellow (γδT cells) to the edge of the adjacent ROI1
	Ax4=x4/sum(x4)

	x5
	The distance between purple (Th2 cells) and the edge of adjacent ROI1
	

	Ax5
	The average distance between purple (Th2 cells) and the edge of adjacent ROI1
	Ax5=x5/sum(x5)

	x6
	The distance between cyan (cDC cells) and the edge of adjacent ROI1
	

	Ax6
	The average distance between cyan (cDC cells) and the edge of adjacent ROI1
	Ax6=x6/sum(x6)

	y1
	The distance between red (GMP cells) and the edge of adjacent ROI2
	

	Ay1
	The average distance between red (GMP cells) and the edge of adjacent ROI2
	Ay1=y1/sum(y1)

	y2
	The distance from orange (MEP cells) to the edge of adjacent ROI2
	

	Ay2
	The average distance from orange (MEP cells) to the edge of adjacent ROI2
	

	y3
	The distance between green (memory B cells) and the edge of adjacent ROI2
	

	Ay3
	The average distance between green (memory B cells) and the edge of adjacent ROI2
	

	y4
	The distance between yellow (γδT cells) and the edge of adjacent ROI2
	

	Ay4
	The average distance between yellow (γδT cells) and the edge of adjacent ROI2
	

	y5
	The distance between purple (Th2 cells) and the edge of adjacent ROI2
	

	Ay5
	The average distance between purple (Th2 cells) and the edge of adjacent ROI2
	

	y6
	The distance between cyan (cDC cells) and the edge of adjacent ROI2
	

	Ay6
	The average distance between cyan (cDC cells) and the edge of adjacent ROI2
	

	N0
	The total number of in TLS
	

	N1
	The number of red (GMP cells) in ROI1
	

	N2
	The number of orange (MEP cells) in ROI1
	

	N3
	The number of green (memory B cells) in ROI1
	

	N4
	The number of yellow (γδT cells) in ROI1
	

	N5
	The number of purple (Th2 cells) in ROI1
	

	N6
	The number of cyan (cDC cells) in ROI1
	

	n0
	The total number of cells in ROI3
	

	n1
	The number of red (GMP cells) in ROI3
	

	n2
	The number of orange (MEP cells) in ROI3
	

	n3
	The number of green (memory B cells) in ROI3
	

	n4
	The number of yellow (γδT cells) in ROI3
	

	n5
	The number of purple (Th2 cells) in ROI3
	

	n6
	The number of cyan (cDC cells) in ROI3
	

	R0
	The proportion of the number of total cells in ROI1 to total cells in ROI3
	R0=N0/n0

	R1
	The proportion of the number of red (GMP cells) in the ROI3 to the total number of cells
	R1=n1/n0

	R2
	The proportion of the number of orange (MEP cells) in the ROI3 to the total number of cells
	R2=n2/n0

	R3
	The proportion of the number of green (memory B cells) in the ROI3 to the total number of cells
	R3=n3/n0

	R4
	The proportion of the number of yellow (γδT cells) in the ROI3 to the total number of cells
	R4=n4/n0

	R5
	The proportion of the number of purple (Th2 cells) in the ROI3 to the total number of cells
	R5=n5/n0

	R6
	The proportion of the number of cyan (cDC cells) in the ROI3 to the total number of cells
	R6=n6/n0

	r0
	The ratio of the number of total cells in the ROI1 to the number of total cells in the ROI3
	r0=N0/n0

	r1
	The ratio of the number of red (GMP cells) in the ROI1 to the number of red (GMP) in the ROI3
	r1=N1/n1

	r2
	The ratio of the number of orange (MEP cells) in ROI1 to the number of orange (MEP) in ROI3
	r2=N2/n2

	r3
	The ratio of the number of green (memory B cells) in the ROI1 to the number of green (memory B cells) in the ROI3
	r3=N3/n3

	r4
	The ratio of the number of yellow (γδT cells) in the ROI1 to the number of yellow (γδT cells) in the ROI3
	r4=N4/n4

	r5
	The ratio of the number of purple (Th2 cells) in the ROI1 to the number of purple (Th2 cells) in the ROI3
	r5=N5/n5

	r6
	The ratio of the number of cyan (cDC cells) in ROI1 to the number of cyan (cDC cells) in ROI3
	r6=N6/n6

	RA1
	The proportion of the number of red (GMP cells) in the ROI1 to the total number of cells
	RA1=N1/N0

	RA2
	The proportion of the number of orange (MEP cells) in the ROI1 to the total number of cells
	RA2=N2/N0

	RA3
	The proportion of the number of green (memory B cells) in the ROI1 to the total number of cells
	RA3=N3/N0

	RA4
	The proportion of the number of yellow (γδT cells) in the ROI1 to the total number of cells
	RA4=N4/N0

	RA5
	The proportion of the number of purple (Th2 cells) in the ROI1 to the total number of cells
	RA5=N5/N0

	RA6
	The proportion of the number of cyan (cDC cells) in the ROI1 to the total number of cells
	RA6=N6/N0

	AJCC
	Patient stage
	

	age
	Patient age
	

	MCI
	microenvironment cell index
	MCI=r1*(7.259)+r2*2.383+r3*(-3.185)+r4*(1.626)+r5*0.879+r6*(-0.175)







Table S7. Overlapping of enrichment pathways in 22 TNBC cell lines with 140 pathways.
	Cell line
	Type
	Enrichment of insulin signaling pathway
	Overlap with 140 signaling pathways

	MDA-MB-231
	ductal carcinoma
	Yes
	47

	HCC70
	ductal carcinoma
	Yes
	47

	MDA-MB-436
	ductal carcinoma
	Yes
	46

	DU4475
	ductal carcinoma
	Yes
	45

	MDA-MB-468
	ductal carcinoma
	Yes
	44

	HCC1395
	ductal carcinoma
	Yes
	43

	MDA-MB-157
	ductal carcinoma
	Yes
	42

	HDQP1
	ductal carcinoma
	Yes
	41

	BT20
	ductal carcinoma
	No
	-

	BT549
	ductal carcinoma
	No
	-

	CAL120
	ductal carcinoma
	No
	-

	CAL51
	ductal carcinoma
	No
	-

	HCC1143
	ductal carcinoma
	No
	-

	HCC1187
	ductal carcinoma
	No
	-

	HCC1599
	ductal carcinoma
	No
	-

	HCC1806
	ductal carcinoma
	No
	-

	HCC1937
	ductal carcinoma
	No
	-

	HCC2157
	ductal carcinoma
	No
	-

	HCC38
	ductal carcinoma
	No
	-

	HS578T
	ductal carcinoma
	No
	-

	MCF7
	ductal carcinoma
	No
	-

	MDA-MB-453
	ductal carcinoma
	No
	-

	HMEL
	immortalized epithelial
	-
	-






Table S8. Dose regimen.
	Groups
	Solvent for intragastric administration(Treat twice a week with one week of observation period)
	Course
	Dosing (mg/kg)
	Solvent for tail vein injection
(Once a month)

	Negative control
	5% Tween-80
	1
	-
	saline

	
	
	2
	
	--

	
	
	3
	
	saline

	DOX
	5% Tween-80
	1
	-
	1mg/kg DOX

	
	
	2
	
	--

	
	
	3
	
	1mg/kg DOX

	HNMPA
	HNMPA +5% Tween-80
	1
	0.71
	saline

	
	
	2
	1.42
	--

	
	
	3
	2.84
	saline

	DOX + HNMPA
	HNMPA +5% Tween-80
	1
	0.36
	0.25 mg/kg DOX

	
	
	2
	0.71
	--

	
	
	3
	1.42
	0.25 mg/kg DOX




Table S9. Clinicopathological parameters of BRC601-1 and BRC601-2 Cohorts.
	Characteristic
	Alive
	Death
	Overall

	
	(n=66)
	(n=24)
	(n=90)

	Gender
	
	
	

	female
	66 (100%)
	24 (100%)
	90 (100%)

	male
	0 (0%)
	0 (0%)
	0 (0%)

	Age
	
	
	

	Mean (SD)	
	47.0 (8.67)
	51.8 (14.7)
	48.3 (10.7)

	Median[Min,Max]
	46.0 [31.0, 68.0]
	48.0 [30.0, 82.0]
	47.0 [30.0, 82.0]

	ER
	
	
	

	-
	66 (100%)
	23 (95.8%)
	89 (98.9%)

	+
	0 (0%)
	0 (0%)
	0 (0%)

	Missing
	0 (0%)
	1 (4.2%)
	1 (1.1%)

	PR
	
	
	

	-
	66 (100%)
	23 (95.8%)
	89 (98.9%)

	+
	0 (0%)
	0 (0%)
	0 (0%)

	Missing
	0 (0%)
	1 (4.2%)
	1 (1.1%)

	HER2
	
	
	

	-
	56 (84.8%)
	19 (79.2%)
	75 (83.3%)

	+ -
	1 (1.5%)
	0 (0%)
	1 (1.1%)

	+
	9 (13.6%)
	4 (16.7%)
	13 (14.4%)

	Missing
	0 (0%)
	1 (4.2%)
	1 (1.1%)

	T
	
	
	

	T1
	15 (22.7%)
	3 (12.5%)
	18 (20.0%)

	T2
	42 (63.6%)
	11 (45.8%)
	53 (58.9%)

	T3
	3 (4.5%)
	1 (4.2%)
	4 (4.4%)

	T4
	1 (1.5%)
	4 (16.7%)
	5 (5.6%)

	Missing
	5 (7.6%)
	5 (20.8%)
	10 (11.1%)

	N
	
	
	

	N0
	42 (63.6%)
	10 (41.7%)
	52 (57.8%)

	N1
	14 (21.2%)
	4 (16.7%)
	18 (20.0%)

	N2
	5 (7.6%)
	3 (12.5%)
	8 (8.9%)

	N3
	3 (4.5%)
	6 (25.0%)
	9 (10.0%)

	Missing
	2 (3.0%)
	1 (4.2%)
	3 (3.3%)

	M
	
	
	

	M0
	64 (97.0%)
	17 (70.8%)
	81 (90.0%)

	M1
	0 (0%)
	6 (25.0%)
	6 (6.7%)

	Missing
	2 (3.0%)
	1 (4.2%)
	3 (3.3%)

	OS
	
	
	

	Mean (SD)
	84.7 (22.9)
	25.4 (18.6)
	68.9 (34.1)

	Median[Min,Max]
	75.5 [60.0,139]
	23.0 [3.00,86.0]
	72.5 [3.00,139]



