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Supplementary Information 

Supplementary Figure S1. Flow diagram of cohort selection and exclusion criteria[image: ]



Supplementary Table S1. t-CyCIF antibody panel
	t-CyCIF cycle
	Marker
	Cat No.
	clone
	Vendor
	Dilution

	1
	CD11c
	45581
	D3V1E
	CST
	1:800

	1
	Ki67
	41569982
	20Raj1
	eBioscience
	1:200

	2
	CD8
	53000882
	AMC908
	eBioscience
	1:100

	2
	CD3d
	ab208514
	EP4426
	Abcam
	1:100

	3
	CD21
	ab202692
	EP3093
	Abcam
	1:1000

	3
	PD1
	ab201825
	EPR4877(2)
	Abcam
	1:50

	3
	CD68
	23308
	D4B9C
	CST
	1:100

	4
	CD4
	ab196372
	EPR6855
	Abcam
	1:100

	4
	CD20
	50020282
	L26
	eBioscience
	1:500

	4
	FOXP3
	41477782
	236A/E7
	eBioscience
	1:100

	5
	CD163
	ab21893
	EPR14643-36
	Abcam
	1:100

	5
	CD31
	ab218582
	EPR17259
	Abcam
	1:300

	5
	PanCK
	41900382
	AE1/AE3
	eBioscience
	1:300



All antibodies included in the panel were validated using human tonsil tissue as a control.


Supplementary Table S2. Cell phenotypes and marker definitions
Cell phenotypes were defined using hierarchical marker expression rules. Major cellular compartments were first identified based on epithelial (PanCK) and endothelial (CD31) markers. Immune cells were further classified using CD3, CD20, CD11c, and CD68, followed by subtyping with CD4, CD8, FOXP3, CD163, and PD-1. B cell subsets were distinguished based on CD21 expression, where CD20-CD21⁺ cells were classified as follicular dendritic cells.
	Major Lineage
	Cell phenotype
	Marker definition

	Tumor cells
	Tumor cell
	PanCK+ Ki67-

	
	Tumor proliferating cell
	PanCK+ Ki67+

	Endothelial cells
	Vessel
	CD31+

	Myeloid cells
	Dendritic cell
	CD11c+ CD68- PD-1-

	
	PD-1+ dendritic cell
	CD11c+ CD68- PD-1+

	
	Myeloid-derived cell
	CD11c+ CD68+ PD-1-

	
	PD-1+ myeloid-derived cell
	CD11c+ CD68+ PD-1+

	
	M1 macrophage
	CD68+ CD163- PD-1-

	
	PD-1+ M1 macrophage
	CD68+ CD163- PD-1+

	
	M2 macrophage
	CD68+ CD163+ PD-1-

	
	PD-1+ M2 macrophage
	CD68+ CD163+ PD-1+

	
	Follicular dendritic cell
	CD20- CD21+

	T cells
	Cytotoxic T cell
	CD3+ CD8+ PD-1-

	
	PD-1+ cytotoxic T cell
	CD3+ CD8+ PD-1+

	
	Helper T cell
	CD3+ CD4+ PD-1-

	
	PD-1+ helper T cell
	CD3+ CD4+ PD-1+

	
	Treg
	CD3+ CD4+ FOXP3+ PD-1-

	
	PD-1+ Treg
	CD3+ CD4+ FOXP3+ PD-1+

	B cells
	B cell
	CD20+ CD21-




Supplementary Table S3. Summary of descriptive statistics for all quantitative comparisons
Group comparisons were performed using two-sided Wilcoxon rank-sum tests, and statistical significance was defined as a p-value < 0.05. To account for multiple comparisons, p-values were adjusted using the Benjamini–Hochberg false discovery rate (FDR) method. Effect sizes were quantified using rank-biserial correlation, with positive values indicating higher values in non-responders and negative values indicating higher values in responders.
Supplementary Table S3.1. Cell density (cell per mm2)
	Cell phenotypes
	Group
	Median
	IQR
	Q1
	Q3
	p-value
	Adjusted p-value
	Rank-biserial correlation
	Effect direction

	Cytotoxic T cell
	Non-responder
	85.103
	56.791
	46.019
	102.81
	0.306
	0.907
	-0.314
	Higher in Responder

	Cytotoxic T cell
	Responder
	104.036
	56.841
	68.688
	125.529
	0.306
	0.907
	-0.314
	Higher in Responder

	PD1+Cytotoxic T cell
	Non-responder
	4.615
	5.645
	2.598
	8.244
	0.435
	0.936
	-0.243
	Higher in Responder

	PD1+Cytotoxic T cell
	Responder
	7.225
	12.968
	4.533
	17.501
	0.435
	0.936
	-0.243
	Higher in Responder

	Helper T cell
	Non-responder
	68.308
	102.295
	54.255
	156.551
	0.591
	0.936
	-0.171
	Higher in Responder

	Helper T cell
	Responder
	94.823
	76.576
	75.784
	152.361
	0.591
	0.936
	-0.171
	Higher in Responder

	PD1+Helper T cell
	Non-responder
	7.972
	10.774
	4.19
	14.965
	0.526
	0.936
	-0.200
	Higher in Responder

	PD1+Helper T cell
	Responder
	14.303
	16.989
	5.004
	21.993
	0.526
	0.936
	-0.200
	Higher in Responder

	Treg
	Non-responder
	14.209
	20.206
	9.441
	29.647
	0.057
	0.907
	-0.571
	Higher in Responder

	Treg
	Responder
	40.432
	66.063
	33.253
	99.315
	0.057
	0.907
	-0.571
	Higher in Responder

	PD1+Treg
	Non-responder
	2.92
	1.731
	2.136
	3.866
	0.306
	0.907
	-0.314
	Higher in Responder

	PD1+Treg
	Responder
	9.065
	18.9
	2.158
	21.059
	0.306
	0.907
	-0.314
	Higher in Responder

	B cell
	Non-responder
	4.687
	4.754
	2.002
	6.756
	1
	1.000
	0.014
	Higher in Non-responder

	B cell
	Responder
	3.477
	6.283
	2.579
	8.863
	1
	1.000
	0.014
	Higher in Non-responder

	Dendritic cell
	Non-responder
	119.355
	171.533
	48.626
	220.159
	0.526
	0.936
	0.200
	Higher in Non-responder

	Dendritic cell
	Responder
	91.644
	88.999
	32.584
	121.583
	0.526
	0.936
	0.200
	Higher in Non-responder

	PD1+Dendritic cell
	Non-responder
	0
	10.1
	0
	10.1
	0.245
	0.907
	-0.343
	Higher in Responder

	PD1+Dendritic cell
	Responder
	10.114
	10.601
	5.22
	15.821
	0.245
	0.907
	-0.343
	Higher in Responder

	Myeloid derived cell
	Non-responder
	19.19
	21.344
	10.133
	31.476
	0.807
	0.936
	-0.086
	Higher in Responder

	Myeloid derived cell
	Responder
	23.294
	31.2
	11.826
	43.026
	0.807
	0.936
	-0.086
	Higher in Responder

	PD1+Myeloid derived cell
	Non-responder
	5.545
	16.197
	0.996
	17.194
	0.353
	0.907
	-0.286
	Higher in Responder

	PD1+Myeloid derived cell
	Responder
	11.272
	11.097
	7.195
	18.292
	0.353
	0.907
	-0.286
	Higher in Responder

	M1 macrophage
	Non-responder
	102.206
	151.088
	48.1
	199.189
	0.884
	0.936
	-0.057
	No meaningful direction

	M1 macrophage
	Responder
	76.207
	127.378
	56.717
	184.095
	0.884
	0.936
	-0.057
	No meaningful direction

	PD1+M1 macrophage
	Non-responder
	0
	2.642
	0
	2.642
	0.775
	0.936
	-0.086
	No meaningful direction

	PD1+M1 macrophage
	Responder
	0
	3.272
	0
	3.272
	0.775
	0.936
	-0.086
	No meaningful direction

	M2 macrophage
	Non-responder
	9.473
	11.599
	6.755
	18.355
	0.696
	0.936
	-0.129
	Higher in Responder

	M2 macrophage
	Responder
	12.845
	48.292
	4.297
	52.59
	0.696
	0.936
	-0.129
	Higher in Responder

	PD1+M2 macrophage
	Non-responder
	0
	0
	0
	0
	0.714
	0.936
	-0.086
	Higher in Responder

	PD1+M2 macrophage
	Responder
	0
	0
	0
	0
	0.714
	0.936
	-0.086
	Higher in Responder

	Vessel
	Non-responder
	356.263
	156.857
	307.296
	464.153
	0.223
	0.907
	-0.371
	Higher in Responder

	Vessel
	Responder
	552.546
	247.887
	372.297
	620.184
	0.223
	0.907
	-0.371
	Higher in Responder

	Tumor cell
	Non-responder
	3000.725
	807.05
	2258.319
	3065.369
	0.223
	0.907
	0.371
	Higher in Non-responder

	Tumor cell
	Responder
	1961.532
	1318.284
	1378.017
	2696.3
	0.223
	0.907
	0.371
	Higher in Non-responder

	Ki67+Tumor cell
	Non-responder
	243.14
	447.01
	29.885
	476.896
	0.884
	0.936
	0.057
	Higher in Non-responder

	Ki67+Tumor cell
	Responder
	87.49
	359.242
	22.254
	381.496
	0.884
	0.936
	0.057
	Higher in Non-responder



Supplementary Table S3.2. Tertiary lymphoid structures
	Parameter
	Group
	Mean
	SE
	p-value
	Adjusted p-value
	Rank-biserial correlation
	Effect direction

	Number of TLS
	Non-responder
	4
	3
	0.368
	0.368
	-0.500
	Higher in Responder

	Number of TLS
	Responder
	9.25
	0.946
	0.368
	0.368
	-0.500
	Higher in Responder

	TLS density
	Non-responder
	0.043
	0.014
	0.057
	0.078
	-1.000
	Higher in Responder

	TLS density
	Responder
	0.3
	0.138
	0.057
	0.078
	-1.000
	Higher in Responder

	Ratio TLS to tumor area
	Non-responder
	0.001
	0.001
	0.057
	0.078
	-1.000
	Higher in Responder

	Ratio TLS to tumor area
	Responder
	0.018
	0.006
	0.057
	0.078
	-1.000
	Higher in Responder



Supplementary Table S3.3. CN frequencies (%)
	Group
	CN
	CN classification
	Median
	IQR
	Q1
	Q3
	p-value
	Adjusted p-value
	Rank-biserial correlation
	Effect direction

	Non-responder
	1
	Immune-suppressive region
	0.034
	0.075
	0.022
	0.097
	0.164
	0.288
	-0.500
	Higher in Responder

	Responder
	1
	Immune-suppressive region
	0.082
	0.08
	0.054
	0.134
	0.164
	0.288
	-0.500
	Higher in Responder

	Non-responder
	2
	Helper T cell–enriched region
	0.039
	0.027
	0.02
	0.047
	0.421
	0.589
	-0.300
	Higher in Responder

	Responder
	2
	Helper T cell–enriched region
	0.043
	0.072
	0.032
	0.104
	0.421
	0.589
	-0.300
	Higher in Responder

	Non-responder
	3
	Cytotoxic T cell–enriched region
	0.013
	0.012
	0.012
	0.025
	0.016
	0.054
	-0.850
	Higher in Responder

	Responder
	3
	Cytotoxic T cell–enriched region
	0.048
	0.035
	0.036
	0.071
	0.016
	0.054
	-0.850
	Higher in Responder

	Non-responder
	4
	M2 macrophage–enriched region
	0.013
	0.014
	0.002
	0.016
	0.608
	0.709
	0.200
	Higher in Non-responder

	Responder
	4
	M2 macrophage–enriched region
	0.004
	0.023
	0.001
	0.024
	0.608
	0.709
	0.200
	Higher in Non-responder

	Non-responder
	5
	M1 macrophage–enriched region
	0.01
	0.007
	0.007
	0.013
	0.714
	0.714
	-0.150
	Higher in Responder

	Responder
	5
	M1 macrophage–enriched region
	0.012
	0.039
	0.005
	0.044
	0.714
	0.714
	-0.150
	Higher in Responder

	Non-responder
	6
	Tumor core region
	0.812
	0.076
	0.776
	0.852
	0.016
	0.054
	0.850
	Higher in Non-responder

	Responder
	6
	Tumor core region
	0.592
	0.148
	0.562
	0.71
	0.016
	0.054
	0.850
	Higher in Non-responder

	Non-responder
	7
	Vasculature-associated region
	0.036
	0.014
	0.035
	0.049
	0.023
	0.054
	-0.800
	Higher in Responder

	Responder
	7
	Vasculature-associated region
	0.107
	0.093
	0.065
	0.158
	0.023
	0.054
	-0.800
	Higher in Responder



Supplementary Table S3.4. Nearest distance (m)
	From
	TO
	Group
	Mean
	SE
	p-value
	Adjusted p-value
	Rank-biserial correlation
	Effect direction

	Vessel
	Cytotoxic T cell
	Non-responder
	98.431
	9.286
	0.017
	0.100
	1.000
	Higher in Non-responder

	Vessel
	Cytotoxic T cell
	Responder
	39.797
	6.91
	0.017
	0.100
	1.000
	Higher in Non-responder

	Vessel
	Dendritic cell
	Non-responder
	242.452
	72.27
	0.517
	0.564
	0.333
	Higher in Non-responder

	Vessel
	Dendritic cell
	Responder
	153.496
	47.229
	0.517
	0.564
	0.333
	Higher in Non-responder

	Vessel
	Helper T cell
	Non-responder
	148.351
	84.682
	0.267
	0.533
	0.524
	Higher in Non-responder

	Vessel
	Helper T cell
	Responder
	59.734
	17.573
	0.267
	0.533
	0.524
	Higher in Non-responder

	Vessel
	Ki67+Tumor cell
	Non-responder
	40.683
	7.294
	0.095
	0.381
	-1.000
	Higher in Responder

	Vessel
	Ki67+Tumor cell
	Responder
	268.791
	120.234
	0.095
	0.381
	-1.000
	Higher in Responder

	Vessel
	Myeloid derived cell
	Non-responder
	220.329
	59.34
	0.517
	0.564
	0.333
	Higher in Non-responder

	Vessel
	Myeloid derived cell
	Responder
	166.89
	25.66
	0.517
	0.564
	0.333
	Higher in Non-responder

	Vessel
	PD1+Cytotoxic T cell
	Non-responder
	363.21
	188.745
	0.222
	0.533
	0.714
	Higher in Non-responder

	Vessel
	PD1+Cytotoxic T cell
	Responder
	121.536
	25.903
	0.222
	0.533
	0.714
	Higher in Non-responder

	Vessel
	PD1+Dendritic cell
	Non-responder
	437.125
	71.533
	0.267
	0.533
	0.524
	Higher in Non-responder

	Vessel
	PD1+Dendritic cell
	Responder
	284.693
	63.756
	0.267
	0.533
	0.524
	Higher in Non-responder

	Vessel
	PD1+Helper T cell
	Non-responder
	214.055
	52.356
	0.5
	0.564
	0.429
	Higher in Non-responder

	Vessel
	PD1+Helper T cell
	Responder
	140.072
	38.494
	0.5
	0.564
	0.429
	Higher in Non-responder

	Vessel
	PD1+Myeloid derived cell
	Non-responder
	161.012
	12.612
	0.857
	0.857
	0.167
	Higher in Non-responder

	Vessel
	PD1+Myeloid derived cell
	Responder
	193.424
	48.269
	0.857
	0.857
	0.167
	Higher in Non-responder

	Vessel
	PD1+Treg
	Non-responder
	250.735
	66.647
	0.5
	0.564
	0.429
	Higher in Non-responder

	Vessel
	PD1+Treg
	Responder
	200.782
	38.236
	0.5
	0.564
	0.429
	Higher in Non-responder

	Vessel
	Treg
	Non-responder
	271.79
	145.217
	0.017
	0.100
	1.000
	Higher in Non-responder

	Vessel
	Treg
	Responder
	74.335
	12.503
	0.017
	0.100
	1.000
	Higher in Non-responder

	Vessel
	Tumor cell
	Non-responder
	30.996
	4.734
	0.517
	0.564
	-0.333
	Higher in Responder

	Vessel
	Tumor cell
	Responder
	56.755
	15.174
	0.517
	0.564
	-0.333
	Higher in Responder

	Cytotoxic T cell
	Dendritic cell
	Non-responder
	162.998
	35.059
	0.435
	0.653
	0.300
	Higher in Non-responder

	Cytotoxic T cell
	Dendritic cell
	Responder
	142.895
	42.448
	0.435
	0.653
	0.300
	Higher in Non-responder

	Cytotoxic T cell
	Helper T cell
	Non-responder
	44.246
	19.882
	0.724
	0.724
	0.150
	Higher in Non-responder

	Cytotoxic T cell
	Helper T cell
	Responder
	35.263
	7.814
	0.724
	0.724
	0.150
	Higher in Non-responder

	Cytotoxic T cell
	Ki67+Tumor cell
	Non-responder
	120.191
	60.916
	0.257
	0.607
	-0.500
	Higher in Responder

	Cytotoxic T cell
	Ki67+Tumor cell
	Responder
	286.927
	97.584
	0.257
	0.607
	-0.500
	Higher in Responder

	Cytotoxic T cell
	Myeloid derived cell
	Non-responder
	202.173
	55.571
	0.724
	0.724
	0.150
	Higher in Non-responder

	Cytotoxic T cell
	Myeloid derived cell
	Responder
	157.431
	21.371
	0.724
	0.724
	0.150
	Higher in Non-responder

	Cytotoxic T cell
	PD1+Cytotoxic T cell
	Non-responder
	251.066
	140.722
	0.183
	0.607
	0.619
	Higher in Non-responder

	Cytotoxic T cell
	PD1+Cytotoxic T cell
	Responder
	93.896
	19.562
	0.183
	0.607
	0.619
	Higher in Non-responder

	Cytotoxic T cell
	PD1+Dendritic cell
	Non-responder
	443.032
	56.583
	0.067
	0.607
	0.810
	Higher in Non-responder

	Cytotoxic T cell
	PD1+Dendritic cell
	Responder
	248.528
	56.949
	0.067
	0.607
	0.810
	Higher in Non-responder

	Cytotoxic T cell
	PD1+Helper T cell
	Non-responder
	139.507
	38.389
	0.23
	0.607
	0.500
	Higher in Non-responder

	Cytotoxic T cell
	PD1+Helper T cell
	Responder
	83.76
	15.743
	0.23
	0.607
	0.500
	Higher in Non-responder

	Cytotoxic T cell
	PD1+Myeloid derived cell
	Non-responder
	117.679
	26.459
	0.548
	0.724
	-0.333
	Higher in Responder

	Cytotoxic T cell
	PD1+Myeloid derived cell
	Responder
	163.655
	40.986
	0.548
	0.724
	-0.333
	Higher in Responder

	Cytotoxic T cell
	PD1+Treg
	Non-responder
	247.986
	66.255
	0.315
	0.607
	0.429
	Higher in Non-responder

	Cytotoxic T cell
	PD1+Treg
	Responder
	159.594
	25.015
	0.315
	0.607
	0.429
	Higher in Non-responder

	Cytotoxic T cell
	Treg
	Non-responder
	162.903
	102.759
	0.127
	0.607
	0.550
	Higher in Non-responder

	Cytotoxic T cell
	Treg
	Responder
	49.273
	5.962
	0.127
	0.607
	0.550
	Higher in Non-responder

	Cytotoxic T cell
	Tumor cell
	Non-responder
	35.694
	7.352
	0.724
	0.724
	-0.150
	Higher in Responder

	Cytotoxic T cell
	Tumor cell
	Responder
	52.585
	13.859
	0.724
	0.724
	-0.150
	Higher in Responder

	Cytotoxic T cell
	Vessel
	Non-responder
	33.667
	6.709
	0.354
	0.607
	0.350
	Higher in Non-responder

	Cytotoxic T cell
	Vessel
	Responder
	32.21
	7.758
	0.354
	0.607
	0.350
	Higher in Non-responder

	PD1+Cytotoxic T cell
	Cytotoxic T cell
	Non-responder
	37.731
	15.605
	0.517
	0.620
	0.333
	Higher in Non-responder

	PD1+Cytotoxic T cell
	Cytotoxic T cell
	Responder
	22.311
	3.401
	0.517
	0.620
	0.333
	Higher in Non-responder

	PD1+Cytotoxic T cell
	Dendritic cell
	Non-responder
	236.226
	90.673
	0.517
	0.620
	0.333
	Higher in Non-responder

	PD1+Cytotoxic T cell
	Dendritic cell
	Responder
	146.498
	47.81
	0.517
	0.620
	0.333
	Higher in Non-responder

	PD1+Cytotoxic T cell
	Helper T cell
	Non-responder
	26.135
	7.698
	1
	1.000
	0.048
	Higher in Non-responder

	PD1+Cytotoxic T cell
	Helper T cell
	Responder
	32.479
	8.678
	1
	1.000
	0.048
	Higher in Non-responder

	PD1+Cytotoxic T cell
	Ki67+Tumor cell
	Non-responder
	105.704
	80.069
	0.393
	0.620
	-0.467
	Higher in Responder

	PD1+Cytotoxic T cell
	Ki67+Tumor cell
	Responder
	252.81
	118.029
	0.393
	0.620
	-0.467
	Higher in Responder

	PD1+Cytotoxic T cell
	Myeloid derived cell
	Non-responder
	311.819
	55.913
	0.033
	0.400
	0.905
	Higher in Non-responder

	PD1+Cytotoxic T cell
	Myeloid derived cell
	Responder
	137.924
	27.823
	0.033
	0.400
	0.905
	Higher in Non-responder

	PD1+Cytotoxic T cell
	PD1+Dendritic cell
	Non-responder
	475.214
	146.412
	0.222
	0.620
	0.714
	Higher in Non-responder

	PD1+Cytotoxic T cell
	PD1+Dendritic cell
	Responder
	232.549
	67.714
	0.222
	0.620
	0.714
	Higher in Non-responder

	PD1+Cytotoxic T cell
	PD1+Helper T cell
	Non-responder
	129.438
	77.813
	0.517
	0.620
	0.333
	Higher in Non-responder

	PD1+Cytotoxic T cell
	PD1+Helper T cell
	Responder
	58.549
	13.332
	0.517
	0.620
	0.333
	Higher in Non-responder

	PD1+Cytotoxic T cell
	PD1+Myeloid derived cell
	Non-responder
	89.541
	33.005
	0.643
	0.701
	-0.333
	Higher in Responder

	PD1+Cytotoxic T cell
	PD1+Myeloid derived cell
	Responder
	119.394
	26.767
	0.643
	0.701
	-0.333
	Higher in Responder

	PD1+Cytotoxic T cell
	PD1+Treg
	Non-responder
	287.137
	122.936
	0.517
	0.620
	0.333
	Higher in Non-responder

	PD1+Cytotoxic T cell
	PD1+Treg
	Responder
	132.983
	24.145
	0.517
	0.620
	0.333
	Higher in Non-responder

	PD1+Cytotoxic T cell
	Treg
	Non-responder
	38.907
	10.955
	0.383
	0.620
	-0.429
	Higher in Responder

	PD1+Cytotoxic T cell
	Treg
	Responder
	51.112
	2.789
	0.383
	0.620
	-0.429
	Higher in Responder

	PD1+Cytotoxic T cell
	Tumor cell
	Non-responder
	21.623
	3.771
	0.117
	0.620
	-0.714
	Higher in Responder

	PD1+Cytotoxic T cell
	Tumor cell
	Responder
	59.502
	18.053
	0.117
	0.620
	-0.714
	Higher in Responder

	PD1+Cytotoxic T cell
	Vessel
	Non-responder
	35.468
	4.222
	0.517
	0.620
	0.333
	Higher in Non-responder

	PD1+Cytotoxic T cell
	Vessel
	Responder
	27.19
	4.163
	0.517
	0.620
	0.333
	Higher in Non-responder



Supplementary Table S3.5. Proximity score
	cell A
	cell B
	Group
	Mean
	SE
	p-value
	Adjusted p-value
	Rank-biserial correlation
	Effect direction

	Cytotoxic T cell
	PD1+Cytotoxic T cell
	Non-responder
	0.675
	0.425
	0.552
	0.552
	-0.225
	Higher in Responder

	Cytotoxic T cell
	PD1+Cytotoxic T cell
	Responder
	1.103
	0.176
	0.552
	0.552
	-0.225
	Higher in Responder

	Cytotoxic T cell
	Helper T cell
	Non-responder
	2.357
	0.304
	0.608
	0.622
	0.200
	Higher in Non-responder

	Cytotoxic T cell
	Helper T cell
	Responder
	2.408
	0.425
	0.608
	0.622
	0.200
	Higher in Non-responder

	Cytotoxic T cell
	PD1+Helper T cell
	Non-responder
	0.928
	0.252
	0.302
	0.302
	-0.375
	Higher in Responder

	Cytotoxic T cell
	PD1+Helper T cell
	Responder
	1.171
	0.202
	0.302
	0.302
	-0.375
	Higher in Responder

	Cytotoxic T cell
	Treg
	Non-responder
	1.153
	0.067
	0.213
	0.213
	-0.450
	Higher in Responder

	Cytotoxic T cell
	Treg
	Responder
	1.451
	0.15
	0.213
	0.213
	-0.450
	Higher in Responder

	Cytotoxic T cell
	PD1+Treg
	Non-responder
	0.467
	0.291
	0.445
	0.445
	-0.275
	Higher in Responder

	Cytotoxic T cell
	PD1+Treg
	Responder
	0.786
	0.173
	0.445
	0.445
	-0.275
	Higher in Responder

	Cytotoxic T cell
	Dendritic cell
	Non-responder
	0.823
	0.351
	0.711
	0.711
	-0.150
	Higher in Responder

	Cytotoxic T cell
	Dendritic cell
	Responder
	1.048
	0.166
	0.711
	0.711
	-0.150
	Higher in Responder

	Cytotoxic T cell
	PD1+Dendritic cell
	Non-responder
	0
	0
	0.165
	0.165
	-0.375
	Higher in Responder

	Cytotoxic T cell
	PD1+Dendritic cell
	Responder
	0.419
	0.208
	0.165
	0.165
	-0.375
	Higher in Responder

	Cytotoxic T cell
	Myeloid derived cell
	Non-responder
	1.133
	0.343
	0.757
	0.757
	0.125
	Higher in Non-responder

	Cytotoxic T cell
	Myeloid derived cell
	Responder
	0.924
	0.134
	0.757
	0.757
	0.125
	Higher in Non-responder

	Cytotoxic T cell
	PD1+Myeloid derived cell
	Non-responder
	0.4
	0.245
	0.571
	0.571
	-0.200
	Higher in Responder

	Cytotoxic T cell
	PD1+Myeloid derived cell
	Responder
	0.528
	0.2
	0.571
	0.571
	-0.200
	Higher in Responder

	Cytotoxic T cell
	Vessel
	Non-responder
	1.549
	0.157
	0.019
	0.019
	-0.800
	Higher in Responder

	Cytotoxic T cell
	Vessel
	Responder
	2.547
	0.299
	0.019
	0.019
	-0.800
	Higher in Responder

	Cytotoxic T cell
	Ki67+Tumor
	Non-responder
	0.6
	0.245
	0.681
	0.681
	0.150
	Higher in Non-responder

	Cytotoxic T cell
	Ki67+Tumor
	Responder
	0.479
	0.251
	0.681
	0.681
	0.150
	Higher in Non-responder

	Cytotoxic T cell
	Tumor
	Non-responder
	1.925
	0.391
	0.107
	0.107
	-0.575
	Higher in Responder

	Cytotoxic T cell
	Tumor
	Responder
	2.865
	0.354
	0.107
	0.107
	-0.575
	Higher in Responder

	PD1+Cytotoxic T cell
	Cytotoxic T cell
	Non-responder
	2.194
	1.598
	0.458
	0.458
	-0.275
	Higher in Responder

	PD1+Cytotoxic T cell
	Cytotoxic T cell
	Responder
	2.435
	0.542
	0.458
	0.458
	-0.275
	Higher in Responder

	PD1+Cytotoxic T cell
	Helper T cell
	Non-responder
	1.29
	0.917
	0.455
	0.455
	-0.275
	Higher in Responder

	PD1+Cytotoxic T cell
	Helper T cell
	Responder
	1.905
	0.463
	0.455
	0.455
	-0.275
	Higher in Responder

	PD1+Cytotoxic T cell
	PD1+Helper T cell
	Non-responder
	0.717
	0.462
	0.497
	0.497
	-0.250
	Higher in Responder

	PD1+Cytotoxic T cell
	PD1+Helper T cell
	Responder
	1.091
	0.292
	0.497
	0.497
	-0.250
	Higher in Responder

	PD1+Cytotoxic T cell
	Treg
	Non-responder
	0.6
	0.245
	0.132
	0.132
	-0.525
	Higher in Responder

	PD1+Cytotoxic T cell
	Treg
	Responder
	1.519
	0.506
	0.132
	0.132
	-0.525
	Higher in Responder

	PD1+Cytotoxic T cell
	PD1+Treg
	Non-responder
	0.267
	0.267
	0.103
	0.103
	-0.550
	Higher in Responder

	PD1+Cytotoxic T cell
	PD1+Treg
	Responder
	1.049
	0.272
	0.103
	0.103
	-0.550
	Higher in Responder

	PD1+Cytotoxic T cell
	Dendritic cell
	Non-responder
	0
	0
	0.166
	0.166
	-0.375
	Higher in Responder

	PD1+Cytotoxic T cell
	Dendritic cell
	Responder
	0.494
	0.252
	0.166
	0.166
	-0.375
	Higher in Responder

	PD1+Cytotoxic T cell
	PD1+Dendritic cell
	Non-responder
	0
	0
	0.295
	0.295
	-0.250
	Higher in Responder

	PD1+Cytotoxic T cell
	PD1+Dendritic cell
	Responder
	0.339
	0.232
	0.295
	0.295
	-0.250
	Higher in Responder

	PD1+Cytotoxic T cell
	Myeloid derived cell
	Non-responder
	0
	0
	0.293
	0.293
	-0.250
	Higher in Responder

	PD1+Cytotoxic T cell
	Myeloid derived cell
	Responder
	0.25
	0.164
	0.293
	0.293
	-0.250
	Higher in Responder

	PD1+Cytotoxic T cell
	PD1+Myeloid derived cell
	Non-responder
	0.2
	0.2
	0.308
	0.308
	-0.325
	Higher in Responder

	PD1+Cytotoxic T cell
	PD1+Myeloid derived cell
	Responder
	0.625
	0.263
	0.308
	0.308
	-0.325
	Higher in Responder

	PD1+Cytotoxic T cell
	Vessel
	Non-responder
	0.4
	0.4
	0.042
	0.042
	-0.700
	Higher in Responder

	PD1+Cytotoxic T cell
	Vessel
	Responder
	2.031
	0.48
	0.042
	0.042
	-0.700
	Higher in Responder

	PD1+Cytotoxic T cell
	Ki67+Tumor
	Non-responder
	1.267
	0.777
	0.081
	0.081
	0.400
	Higher in Non-responder

	PD1+Cytotoxic T cell
	Ki67+Tumor
	Responder
	0
	0
	0.081
	0.081
	0.400
	Higher in Non-responder

	PD1+Cytotoxic T cell
	Tumor
	Non-responder
	1.48
	0.75
	0.939
	0.939
	-0.050
	Higher in Responder

	PD1+Cytotoxic T cell
	Tumor
	Responder
	1.976
	0.884
	0.939
	0.939
	-0.050
	Higher in Responder

	Vessel
	Cytotoxic T cell
	Non-responder
	1.457
	0.154
	0.213
	0.213
	-0.450
	Higher in Responder

	Vessel
	Cytotoxic T cell
	Responder
	1.715
	0.112
	0.213
	0.213
	-0.450
	Higher in Responder

	Vessel
	PD1+Cytotoxic T cell
	Non-responder
	0.2
	0.2
	0.022
	0.022
	-0.775
	Higher in Responder

	Vessel
	PD1+Cytotoxic T cell
	Responder
	1.086
	0.187
	0.022
	0.022
	-0.775
	Higher in Responder

	Vessel
	Helper T cell
	Non-responder
	1.61
	0.12
	0.510
	0.524
	-0.250
	Higher in Responder

	Vessel
	Helper T cell
	Responder
	1.803
	0.115
	0.510
	0.524
	-0.250
	Higher in Responder

	Vessel
	PD1+Helper T cell
	Non-responder
	0.88
	0.233
	0.158
	0.158
	-0.500
	Higher in Responder

	Vessel
	PD1+Helper T cell
	Responder
	1.15
	0.194
	0.158
	0.158
	-0.500
	Higher in Responder

	Vessel
	Treg
	Non-responder
	1.342
	0.176
	0.942
	0.943
	-0.050
	Higher in Responder

	Vessel
	Treg
	Responder
	1.283
	0.087
	0.942
	0.943
	-0.050
	Higher in Responder

	Vessel
	PD1+Treg
	Non-responder
	0.722
	0.301
	0.508
	0.508
	-0.250
	Higher in Responder

	Vessel
	PD1+Treg
	Responder
	1.049
	0.151
	0.508
	0.508
	-0.250
	Higher in Responder

	Vessel
	Dendritic cell
	Non-responder
	1.12
	0.299
	0.302
	0.302
	0.375
	Higher in Non-responder

	Vessel
	Dendritic cell
	Responder
	0.841
	0.185
	0.302
	0.302
	0.375
	Higher in Non-responder

	Vessel
	PD1+Dendritic cell
	Non-responder
	0.92
	0.389
	0.381
	0.381
	0.300
	Higher in Non-responder

	Vessel
	PD1+Dendritic cell
	Responder
	0.558
	0.274
	0.381
	0.381
	0.300
	Higher in Non-responder

	Vessel
	Myeloid derived cell
	Non-responder
	0.748
	0.334
	0.405
	0.405
	-0.300
	Higher in Responder

	Vessel
	Myeloid derived cell
	Responder
	0.956
	0.141
	0.405
	0.405
	-0.300
	Higher in Responder

	Vessel
	PD1+Myeloid derived cell
	Non-responder
	0.72
	0.314
	0.819
	0.819
	-0.100
	Higher in Responder

	Vessel
	PD1+Myeloid derived cell
	Responder
	0.738
	0.232
	0.819
	0.819
	-0.100
	Higher in Responder

	Vessel
	Ki67+Tumor
	Non-responder
	0.803
	0.341
	0.023
	0.023
	0.600
	Higher in Non-responder

	Vessel
	Ki67+Tumor
	Responder
	0
	0
	0.023
	0.023
	0.600
	Higher in Non-responder

	Vessel
	Tumor
	Non-responder
	2.309
	0.499
	0.942
	0.943
	-0.050
	Higher in Responder

	Vessel
	Tumor
	Responder
	2.238
	0.478
	0.942
	0.943
	-0.050
	Higher in Responder



Supplementary Table S3.6. Spatial score
	Figure
	cell A _ cell B_ tumor cell
	Group
	Mean
	SE
	p-value
	Adjusted p-value
	Rank-biserial correlation
	Effect direction

	Figure 4C
	Vessel_PD1+Cytotoxic T cell_Tumor
	Non-responder
	0.647
	0.123
	0.040
	0.163
	-0.905
	Higher in Responder

	Figure 4C
	Vessel_PD1+Cytotoxic T cell_Tumor
	Responder
	4.195
	1.807
	0.040
	0.163
	-0.905
	Higher in Responder

	Figure 4D
	Vessel_PD1+Cytotoxic T cell_ Ki67+Tumor
	Non-responder
	2.8
	1.932
	0.074
	0.163
	-0.867
	Higher in Responder

	Figure 4D
	Vessel_PD1+Cytotoxic T cell_ Ki67+Tumor
	Responder
	12.901
	3.907
	0.074
	0.163
	-0.867
	Higher in Responder

	Figure 4E
	Vessel_Cytotoxic T cell_Tumor
	Non-responder
	1.612
	0.367
	0.341
	0.341
	-0.350
	Higher in Responder

	Figure 4E
	Vessel_Cytotoxic T cell_Tumor
	Responder
	4.006
	1.407
	0.341
	0.341
	-0.350
	Higher in Responder

	Figure 4F
	Vessel_Cytotoxic T cell_ Ki67+Tumor
	Non-responder
	6.101
	3.609
	0.110
	0.176
	-0.667
	Higher in Responder

	Figure 4F
	Vessel_Cytotoxic T cell_ Ki67+Tumor
	Responder
	16.041
	4.73
	0.110
	0.176
	-0.667
	Higher in Responder

	Figure 4G
	PD1+Cytotoxic T cell_ Vessel_ Tumor
	Non-responder
	0.216
	0.101
	0.188
	0.214
	-0.714
	Higher in Responder

	Figure 4G
	PD1+Cytotoxic T cell_ Vessel_ Tumor
	Responder
	1.375
	0.674
	0.188
	0.214
	-0.714
	Higher in Responder

	Figure 4H
	PD1+Cytotoxic T cell_ Vessel_ Ki67+Tumor
	Non-responder
	0.267
	0.125
	0.081
	0.163
	-1.000
	Higher in Responder

	Figure 4H
	PD1+Cytotoxic T cell_ Vessel_ Ki67+Tumor
	Responder
	3.722
	0.898
	0.081
	0.163
	-1.000
	Higher in Responder

	Figure 4I
	Cytotoxic T cell_ Vessel_ Tumor
	Non-responder
	0.895
	0.156
	0.171
	0.214
	-0.619
	Higher in Responder

	Figure 4I
	Cytotoxic T cell_ Vessel_ Tumor
	Responder
	3.313
	1.162
	0.171
	0.214
	-0.619
	Higher in Responder

	Figure 4J
	Cytotoxic T cell_Vessel_Ki67+Tumor
	Non-responder
	1.139
	0.237
	0.081
	0.163
	-1.000
	Higher in Responder

	Figure 4J
	Cytotoxic T cell_Vessel_Ki67+Tumor
	Responder
	10.159
	2.902
	0.081
	0.163
	-1.000
	Higher in Responder
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