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Supplemental methods and reference 

Whole exome sequencing (WES) and predicted neoantigens 

WES were implemented in China cohort according to the method that had been previously published 

1. Briefly, genomic DNAs from FFPE sections or biopsy samples and the whole blood control 

samples were extracted with QIAamp DNA FFPE Tissue Kit and DNeasy Blood and tissue kit 

(Qiagen, USA), respectively, and quantified by Qubit 3.0 using the dsDNA HS Assay Kit 

(ThermoFisher Scientific, USA). Library preparations were performed with KAPA Hyper Prep Kit 

(KAPA Biosystems, USA). Target enrichment was performed using the xGen Exome Research 

Panel and Hybridization and Wash Reagents Kit (Integrated DNA Technology, USA) according to 

manufacturer’s protocol. Sequencing was performed on Illumina HiSeq4000 platform using PE150 

sequencing chemistry (Illumina, USA). The average coverage size of WES for TMB estimation was 

32 Mb. TMB was defined as the total number of nonsynonymous mutations. Neoantigens were 

predicted by in silico and obtained from the previous published paper 

PD-L1 expression evaluation 

PD-L1 immunohistochemistry (IHC) staining by SP263 (Ventana Medical Systems, Tucson, AZ) 

in a CLIA-accredited/CAP-certified laboratory was analyzed. PL-L1 expression was determined by 

tumor proportion score (TPS), which was defined as the percentage of tumor cells with partial or 

complete cell membrane staining at any intensity. A minimum of 100 evaluable tumor cells were 

required for determination of PD-L1 expression.  
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mRNA expression profiling analysis   1 

Associations between EPHA mutation and the expression of genes involved in TGF-β signaling and 2 

immune signatures were analyzed in LUAD, LUSC, bladder, esophageal adenocarcinoma, skin 3 

cutaneous melanoma, and head and neck carcinoma in TCGA respectively, for whom both RNAseq 4 

and WES data were available. The immune gene list was mainly based on the published article that 5 

summarized the genes related to activated T cells, immune cytolytic activity and IFN-γ release 2-4. 6 

The 43 core genes that regulate or mediate TGF-β signaling have been identified in previous study 7 

5,6 and are available at cBioPortal (http://www.cbioportal.org) as “General: TGF-β superfamily”. A 8 

list of 47 immune-related genes and 43 TGF-β genes are provided in eTable 2 and eTable 3. The 9 

different tumor cohorts for analysis with available RNAseq and DNAseq are also listed in eTable 10 

1. The mRNA expression from cBioPortal was transformed by Z-score. 11 

Gene set enrichment analysis (GSEA) 12 

GSEA was performed using the java GSEA 3.0 Desktop Application 13 

(http://software.broadinstitute.org/gsea/index.jsp) 7,8 to identify whether immune signaling and 14 

TGF-β signaling genes were associated with EPHA status. The genes identified to be on the leading 15 

edge of the enrichment profile were subjected to pathway analyses. Genes with unavailable 16 

expression in more than 80% of samples were excluded from the GSEA analysis. The normalized 17 

enrichment score (NES) is the primary statistic for examining gene set enrichment results. The P 18 

value adjusted by FDR estimates the statistical significance of the enrichment score. A gene set with 19 

FDR≤0.05 was considered to be significantly enriched in genes. 20 

 21 
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