Table S1. Distribution of TLS location and maturity.
	Variable
	Overall 
(n=83)
	Intratumoral 
(n=49)
	Peritumoral 
(n=34)
	P value

	TLS location
	
	
	
	

	- Intratumoral
	49 (59.0%)
	49 (100%)
	0 (0%)
	—

	- Peritumoral
	34 (41.0%)
	0 (0%)
	34 (100%)
	—

	TLS maturity (TLS_Status)
	
	
	
	0.00043*

	- Immature TLS
	43 (51.8%)
	17 (34.7%)
	26 (76.5%)
	

	- Mature TLS
	40 (48.2%)
	32 (65.3%)
	8 (23.5%)
	

	TLS maturation stage
	
	
	
	—

	- E-TLS
	43 (51.8%)
	17 (34.7%)
	26 (76.5%)
	

	- PFL-TLS
	22 (26.5%)
	17 (34.7%)
	5 (14.7%)
	

	- S-TLS
	18 (21.7%)
	15 (30.6%)
	3 (8.8%)
	


*P value calculated using Chi-square test for association between TLS maturity and TLS location

Table S2. Immune cell characteristics by TLS subtype.
	Variable
	E-TLS(n=43)
	PFL-TLS(n=21)
	SFL-TLS(n=19)
	p-value

	CD8+ T cell density (/HPF)
	158.1 ± 9.5
	169.4 ± 8.7
	177.3 ± 7.8
	0.047

	CD8+ /DAPI ratio
	0.185 ± 0.012
	0.198 ± 0.013
	0.209 ± 0.014
	0.043

	B cell score (0–3)
	0.98 ± 0.32
	2.00 ± 0.00
	3.00 ± 0.00
	<0.001

	Exhausted CTLs 
(PD-1+ CD8+)
	30.1 ± 3.2
	26.4 ± 2.8
	24.3 ± 1.1
	0.015

	TAM density 
(CD68+ CD163+ PD-L1+ )
	163.7 ± 3.4
	153.7 ± 2.1
	149.4 ± 2.0
	0.021

	Tumor PD-L1 (% TPS)
	39.1 ± 2.4
	34.1 ± 1.5
	30.3 ± 1.2
	0.047

	Immune PD-L1 (% IC)
	50.2 ± 4.8
	44.6 ± 4.1
	43.1 ± 3.7
	0.081





Table S3. Structural-immune associations between TLS size and immune contexture features.
	Immune feature
	Category
	Definition / unit
	Spearman ρ
	P value
	FDR q value
	Direction 
(larger TLS →)

	CD8⁺ T-cell density (peri-TLS ROI)
	Effector T
	CD8⁺ cells per mm² in TLS-adjacent microenvironment
	-0.22
	0.045
	0.090
	↓ CD8 enrichment

	CD8 density per TLS area (core)
	Structure–function
	CD8⁺ cells per mm² within TLS ROI
	-0.46
	<0.001
	0.003
	↓ CD8 packing density

	PD-1⁺CD8⁺ fraction among CD8⁺
	Exhaustion
	PD-1⁺CD8⁺ / total CD8⁺ (%)
	+0.19
	0.071
	0.120
	↑ exhaustion tendency

	PD-1⁺CD8⁺ density
	Exhaustion
	PD-1⁺CD8⁺ cells per mm²
	+0.28
	0.011
	0.040
	↑ exhausted CD8

	CD68⁺ macrophage density
	Myeloid
	CD68⁺ cells per mm²
	+0.24
	0.030
	0.070
	↑ macrophage infiltration

	CD163⁺ macrophage density
	Suppressive myeloid
	CD163⁺ cells per mm²
	+0.33
	0.003
	0.015
	↑ suppressive TAMs

	CD163/CD68 ratio
	Myeloid polarization
	CD163⁺ / CD68⁺
	+0.29
	0.009
	0.035
	↑ suppressive polarization

	PD-L1⁺ cell density
	Checkpoint
	PD-L1⁺ cells per mm²
	+0.31
	0.005
	0.022
	↑ checkpoint signal

	PD-L1⁺CD68⁺ macrophage density
	Suppressive myeloid
	PD-L1⁺CD68⁺ cells per mm²
	+0.34
	0.002
	0.012
	↑ PD-L1⁺ TAMs

	CD8⁺/CD68⁺ ratio
	Balance
	CD8 density / CD68 density
	-0.30
	0.007
	0.030
	↓ effector-to-myeloid balance

	CD8⁺/CD163⁺ ratio
	Balance
	CD8 density / CD163 density
	-0.36
	0.001
	0.010
	↓ effector dominance


Cohort: TLS⁺ cases with quantifiable TLS size and multiplex immunofluorescence immune metrics.
TLS size metric: TLS area (mm²) measured on representative 2D histological sections.
[bookmark: _GoBack]Statistics: Spearman rank correlation (two-sided). Multiple testing adjusted by Benjamini-Hochberg FDR.
