
Supplementary methods

EA SCLC patient tissue processing, gene sequencing and data processing

① DNA extractions and WES

DNA was extracted from each formalin-fixed and paraffin-embedded (FFPE) specimen (n = 83)

and matched germline specimen (n = 83) using the Gentra Puregene DNA Extraction Kit

(Qiagen) following the protocol provided by the manufacturer. WES was performed with DNA

extracted from FFPE specimens and matched normal samples. Short insert DNA libraries

were prepared with the TruSeq DNA PCR-free Samples Preparation Kit (Illumina) for

paired-end sequencing at a minimum read length of 2 x 100 bp. Human DNA libraries were

sequenced with the aim of obtaining an average coverage of 300X for both tumor and matched

normal tissues.

② RNA extractions and RNA sequencing

For RNA extractions, tissue sections were first lysed and homogenized with the TissueLyser

(Qiagen). Subsequent RNA extractions were performed with the Qiagen RNeasy Mini Kit

according to the instructions provided by the manufacturer. The RNA quality was assessed

with a Bioanalyzer 2100 DNA Chip 7500 (Agilent Technologies), and samples with an RNA

integrity number (RIN) of over 7 were further analyzed by RNA-seq. All sequencing reactions

were performed on an Illumina HiSeq 2000 instrument (Illumina, San Diego, CA, USA).

RNA-seq was performed with RNA extracted from FFPE samples (n=59). cDNA libraries were

prepared from poly(A)-selected RNA by applying the Illumina TruSeq protocol for mRNA. The



libraries were then sequenced with a 2 x 100 bp paired-end protocol.

③ Data processing

The raw sequencing reads of human samples acquired from WES were aligned to the

reference human genome (NCBI38/hg38). All sequence data were analyzed for read counts,

quality values, GC content, and all other relevant parameters with FastQC (v0.10.1). The

alignment was performed with the Burrows-Wheeler Aligner (BWA, version 0.6.1-r104)(1).

Concordant read pairs were identified as potential PCR duplicates and were subsequently

masked in the alignment file. Additionally, an estimation of human DNA library contamination

was implemented to enhance the sensitivity and specificity of mutation calling. SAMtools

mpileup (0.1.19)(2) was used to locate nonreference positions in tumor and germline samples.

After removal of terminal adaptor sequences and low-quality data, reads were mapped to hg38

and aligned using BWA (version 0.6.1-r104). MuTect2 (3.4–46-gbc02625)(3) was employed to

call somatic small indels and SNVs. We used HISAT2 (version 2.1.0)(4) with the default setting

to map the RNA-seq data to the human reference genome (NCBI38/hg38). We aggregated the

read counts at the gene level using HTSeq(5).
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