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Supplementary Figure S1. Distribution of different clinical parameters of 

patients subjected to different analyses 

(A) H&E, all patients were analyzed (n=138); IF, a set of patients was selected for IF 

staining and quantitative pathology analyses (n=90); qPCR, a set of patients was 

selected for qPCR analysis (n=27). The patients, who were selected for IF and qPCR 

analysis, were representative for the whole cohort with respect to TLS density, 

survival and stage. (B-C) GeNorm algorithm (qBASE software) was used to 

determine the expression stability (B) and the number of necessary reference genes 

(C) in the selected qPCR cohort. TUB1A1, ACTB and EIF2B1 showed the lowest 

geNorm M values designating the least expression variability among samples (B). 

GeNorm V value was closest to 0.15 (green line, designates the optimal variability of 

normalization) when 3 most stable genes were used for normalization (C).  

 

Supplementary Figure S2. The identification of TLS maturation stages in LSCC 

(A-C) Serial sections spanning a depth of 250 µm of two LSCC patients with high 

TLS density were subjected to IF for FDCs (CD21), GC cells (CD23) and CXCL13. 

Slides were imaged using the multispectral microscopy system Vectra 3.0 

(PerkinElmer). Around 200 TLS were followed through the different depths per 

patient. Representative images of TLS in each maturation stage are displayed 

throughout the different depths: E-TLS, early TLS (A), PFL-TLS, primary follicle-

like TLS with differentiated FDCs (B), SFL-TLS, secondary follicle-like TLS with a 

GC reaction (C). White arrowheads indicate the position of the TLS-associated 

CXCL13+ blood vessel followed through the different depths. Scale bars 100 µm. 



	

Supplementary Figure S3. Expression of TLS-associated chemokines by lung 

parenchymal cells 

IHC was performed to test the expression of TLS-associated chemokines in LSCC. 

(A) Representative images of the protein expression of CCL21, CXCL12 and 

CXCL13. Scale bars 100 µm. (B) Representative images of hyperplastic TLS-

associated epithelial cells that express high amounts of CXCL12 and PD-L1 

(arrowheads). Scale bars 250 µm. 

	

Supplementary Figure S4. TLS correlate with improved survival and adaptive 

immune response 

(A) TLSs density was assessed in scanned images of H&E-stained LSCC and lung 

adenocarcinoma tissues from the Riga cohort by a subjective separation into high and 

low density. Disease-specific survival was compared for patients with high and low 

TLS density by Kaplan-Meier curves. Confidence intervals are indicated as shaded 

areas surrounding survival curves. Significance was calculated by log-rank test. 

Patient numbers are indicated in the brackets. (B) qRT-PCR analysis for immune 

response-related and lymphoid neogenesis transcripts was done as described in Fig. 2. 

Spearman correlation was used to identify significant association between gene 

expression and TLS density, SFL-TLS proportion and GC size. Correlation 

coefficients are indicated by the color scale if significant (p<0.05). (C) Kaplan-Meier 

Plotter (http://kmplot.com/analysis/) was used to analyze the association between the 

expression of TLS-associated genes and progression-free survival (FP, time to first 

progression) in a cohort of 141 LSCC patients using the automated best cutoff 

selection mode for group stratification.  



Supplementary Figure S5. TLS maturation in patients with early and advanced 

disease and prognostic relevance. 

TLS maturation was quantified as described in Figure 4E-H. A–B The proportion of 

SFL-TLS  (A) and GC size (B) was compared in groups of chemotherapy-naïve 

patients without steroid treatment and stratified by early stage (E; stage I-IIB, n=19) 

and late stage (L; stage IIIA-IV, n=15) patients and in patients after neoadjuvant 

chemotherapy (+NeoCh; n=28). Significance was calculated by one-way Anova with 

Bonferroni's multiple comparison test. *p<0.05, **p<0.01, ***p<0.001. C-E ROC 

curve analysis was used as described in the Methods section to identify relevant cut-

offs for defining patient groups with high and low numbers of TLS. Kaplan-Meier 

curve analysis was used to compare the progression free survival in patients with high 

(=> cut-off) and low (<cut-off) number of total TLS (C), number of each TLS 

maturation stage separately (D) or the proportion of each maturation stage (E). E-

TLS, early TLS, PFL-TLS, primary follicle-lie TLS, SFL-TLS, secondary follicle-like 

TLS. 

	


