
SUPPLEMENTARY METHODS 

 

Riga cohort 

Patients who underwent resection of LSCC or lung adenocarcinoma of any tumor 

stage in Riga Eastern Clinical University Hospital (n=88, collected 2011-2013) were 

analyzed for their baseline and outcome clinical information retrospectively from 

written documents of the oncologic outpatient department by a clinical pathologist 

(SI). Patients with sufficient clinical information were selected if at least one 

diagnostic section containing the tumor invasive margin was available for histological 

evaluation (Riga cohort, n=78, S1 Table). Overall survival and cause of death data 

were obtained for the followed-up period until February 2015 (median follow-up time 

from diagnosis 688 days). 

 

H&E analysis 

Full diagnostic cases of the Zurich cohort were obtained from the Institute of 

Pathology and Molecular Pathology, USZ. On average 4 different tumor blocks per 

patient were analyzed. The peritumoral area was defined as the immediate adjacent 

normal tissue in a radius of 7 mm from the tumor border. The intratumoral area was 

defined as the tumor area neighboring only tumor tissue. The tumor block with the 

highest peritumoral TLS density was used to define the TLS density value for each 

patient. For each patient, the tumor block containing the highest TLS density was 

used to generate tissue sections for further IF and gene expression analysis. 

The extent of lymphocytic infiltration in tumor periphery and tumor center was 

determined by a subjective evaluation using a 10x objective and defined as high, 

moderate, low or none with assigned scores 3-0, respectively. Lymphocytes and 



plasma cells were considered separately (assessed by their morphological differences 

in H&E sections).  

 

Gene expression analysis 

Total RNA was extracted from a 20-µm thick FFPE section using the RecoverAll 

Nucleic Acid Extraction Kit (ThermoFisher). The RNA was digested with DNAse 

and used for retrotranscription using the MultiScribe™ Reverse Transcriptase kit 

(ThermoFisher) according to the manufacturer’s instructions. Twenty ng of cDNA 

were used for qPCR in triplicates. 

We analyzed the expression stability of 6 reference genes and identified TUB1A1, 

ACTB and EIF2B1 as necessary and sufficient for the normalization of gene 

expression in our patient set. These 3 genes were used to calculate the normalization 

factor (NF) by the geNorm algorithm. Delta Ct of target genes was calculated from 

the average Ct of that gene within the cohort. All calculations were done using the 

qBASE software (Biogazelle). 

 

Immunostaining of LSCC 

FFPE tumor blocks were used to prepare 2-µm thick serial sections. 

Immunohistochemistry was performed using the Discovery Ultra and BenchMark 

Ultra automated systems (Ventana Medical Systems) according to the standard 

operating procedure for diagnostic staining at the University Hospital Zurich. Whole 

slides were scanned using a NanoZoomer 2.0-HT C9600 (Hamamatsu). 

FFPE slides were processed manually for multiparameter immunofluorescence. Slides 

were heated at 55°C for 2 h, then placed in Trilogy SolutionTM (CellMarque) in a 

pressure cooker for 15 min according to the manufacturer’s protocol. Slides were 



cooled for 15 min and washed in milli-Q water. Slides were treated with 3% H2O2, 

washed in 0.1% Triton X-100/PBS and blocked using 2% BSA/0.1% Triton X-

100/PBS. Antibodies were diluted in 1% BSA/0.1% Triton X-100/PBS. Samples were 

incubated with primary antibodies overnight at 4°C, washed 3 times and incubated 

with secondary antibodies for 1 h at room temperature. For detection, secondary 

antibodies labeled with fluorophores or horseradish peroxidase in combination with 

tyramide signal amplification (PerkinElmer) were used according to manufacturer’s 

protocol. Slides were incubated in InvitrogenTM DAPI (0.5 µg/ml) (Life 

Technologies) and mounted using ProlongDiamond medium (Life Technologies). 

Antibodies and detection reagents used for IF are listed in S4 Table. Whole slides 

stained by IF were imaged using AxioScan Z1 (Zeiss), multispectral imaging system 

Vectra 3.0 (PerkinElmer) or laser scanning confocal microscope SP8 Upright (Leica). 

 

Multispectral microscopy 

Two LSCC sections were subjected to identical slide processing without the use of 

fluorescent reagents in order to establish the autofluorescence profile of LSCC. 

Lymph node sections were subjected to single antibody staining in order to obtain the 

emission profile of each fluorophore and generate the spectral library using the 

Informa software (PerkinElmer). Inform software was used to unmix the spectral 

profiles of the fluorophores from the tissue autofluorescence in the multispectral HPF 

images. 

 

In vivo experiments 

On day 0, four groups of mice were anaesthetized by inhalation of 3.5% isofluorane. 

Group 1 (n=6) was given 50 µl PBS i.n., and groups 2-4 (n=25) received 50 µl PBS 



containing 200 µg alum i.n.. Mice from groups 3 and 4 received 50 µg ovalbumin 

(Ova) (Sigma, A5503) in 50 µl PBS i.n. on days 14, 16, 18, 25, 27, 29 and 31, 

whereas mice from groups 1 and 2 received PBS. Mice from group 4 (n=8) received 

oral dexamethasone (0.3 mg/kg, Sigma, D1881) in PBS daily from days 0 to 19 and 

from days 25 to 32, mice from group 3 (n=9) received PBS. All mice were euthanized 

on day 35. 

Before resection, lungs were inflated with 4% PFA intratracheally, then resected and 

fixed for 15 min and dehydrated using consecutive incubations of 15% and 30% 

sucrose overnight. Lungs were cryoembedded using Tissue-Tek O.C.T medium 

(Sakura) in a dry ice/absolute ethanol slurry and stored at -80°C. Seven-µm-thick 

cryosections were prepared using a cryotome from the widest diameter of lung at 3 

different depths spanning 150 µm. Slides were dried for 1 h at 37°C and fixed for 10 

min in 4% PFA prior to IF. The number and maturation stage of TLS was determined 

in three different lung cross sections based on co-staining of B220, CD21/35 and 

PNA. The number of visible lung lobes per slide was noted and TLS density was 

expressed as the number of TLS per lobe.  

Spleens were resected and analysed by flow cytometry for group 1, group 3 and group 

4 mice. Spleens were smashed on a nylon filter using a 1 ml syringe pestle, cell 

suspensions were filtered through a 70 µm cell strainer, washed once with ice cold 

PBS and subjected to red blood cell lysis using 1 ml ACK buffer pH 7.2 (150 mM 

NH4Cl, 10 mM KHCO3, 0.1 mM Na2EDTA) for 90 sek. Cells were washed and 

subjected to IgG Fc receptor blocking using anti-mouse CD16/32 (Biolegend) for 30 

min on ice. Cells were washed and subjected to immunostaining for 15 min on ice. 

The following Biolegend reagents were used: Zombie NIR™ Fixable Viability Kit, 

anti-CD45.2-PE (104 Mouse (SJL) IgG2a, κ), anti-B220-FITC (RA3-6B2 Rat IgG2a), 



anti-TCRβ-APC (H57-597 Hamster IgG2), anti-CD11b-BV605 (M1/70 Rat IgG2b). 

Cells were washed in ice cold PBS and acquired using CyAn ADP flow cytometer 

(Beckman Coulter). Respective isotype control antibodies were used instead of anti-

B220, anti-TCRβ and anti-CD11b antibodies as negative controls. Data were analysed 

using the FlowJo (V10.2) and Graphpad Prism software. 


