
Method 

1 Experimental Procedure 

1.1  Evaluation of DNA quality 
The quality of isolated genomic DNA was verified by using these three methods in 

combination: 

1) DNA degradation and contamination were monitored on 1% agarose gels; 

2) DNA concentration was measured by Qubit® DNA Assay Kit in Qubit® 3.0 

Flurometer(Invitrogen, USA). 

1.2 Library Preparation 
The exome sequences were efficiently enriched from 0.4 μg genomic DNA using Agilent liquid 

capture system (Agilent SureSelect Human All Exon V6) according to the manufacturer’s 

protocol. Firstly, qualified genomic DNA was randomly fragmented to an average size of 180-

280bp by Covaris S220 sonicator. Remaining overhangs were converted into blunt ends via 

exonuclease polymerase activities. Secondly, DNA fragments were end repaired and 

phosphorylated, followed by A-tailing and ligation at the 3’ends with paired-end adaptors. 

DNA fragments with ligated adapter molecules on both ends were selectively enriched in a 

PCR reaction. After PCR reaction, libraries hybridize with liquid phase with biotin labeled 

probe, then use magnetic beads with streptomycin to capture the exons of genes. Captured 

libraries were enriched in a PCR reaction to add index tags to prepare for sequencing. 

Products were purified using AMPure XP system (Beckman Coulter, Beverly, USA), DNA 

concentration was measured by Qubit®3.0 Flurometer (Invitrogen, USA), libraries were 

analyzed for size distribution by NGS3K/Caliper and quantified by real-time PCR (3 nM). At 

last, DNA library were sequenced on Illumina for pairedend 150bp reads 

1.3 Clustering & Sequencing 

2 Bioinformatics Analysis Pipeline 

2.1. Data Quality Control 
2.1.1. Raw data 
The original fluorescence image files obtained from Illumina platform are transformed to short 

reads (Raw data) by base calling and these short reads are recorded in FASTQ format, which 

contains sequence information and corresponding sequencing quality information. 

2.1.2. Evaluation of data (Data quality control) 
Sequence artifacts, including reads containing adapter contamination, low-quality 

nucleotides and unrecognizable nucleotide (N), undoubtedly set the barrier for the 

subsequent reliable bioinformatics analysis. Hence quality control is an essential step and 

applied to guarantee the meaningful downstream analysis. 

All the downstream bioinformatics analyses were based on the high quality clean data, which 

were retained after these steps. At the same time, QC statistics including total reads number, 

raw data, raw depth, sequencing error rate and percentage of reads with Q30 (the percent of 

bases with phred-scaled quality scores greater than 30) were calculated and summarized. 

2.2. Reads Mapping to Reference Sequence 



Valid sequencing data is mapped to the reference genome (GRCh37/hg19/ GRCh38) by 

BurrowsWheeler Aligner (BWA) software to get the original mapping result in BAM format. 

Subsequently, Samtools and Sambamba are spectively utilized to sort bam files, do duplicate-

marking to generate final bam file. If one or one pair read(s) has multiple mapping positions, 

the strategy adopted by BWA are to select the best one, if there are multi best mapping 

position, we randomly pick one. Mapping step is very difficult due to mismatches, including 

true mutation and sequencing error, and duplicates resulted from PCR amplification. These 

duplicate reads are uninformative and shouldn’t be considered as evidence for variants. 

Sambamba is employed to mark these duplicates so that we will ignore them in the following 

analysis. 

2.3. Variant detection 
SAMtools mpileup and bcftools were used to do variant calling and identify SNP, InDels. 

2.4. Somatic mutation calling 
The somatic SNV was detected by muTect, the somatic InDel by Strelka, and Control-FREEC 

was used to detect somatic CNV 

2.5. Annotation 
ANNOVAR is performed to do annotation for VCF file obtained in the previous step. The 

variant position, variant type, conservative prediction and other information are obtained at 

this step through a variety of databases, such as dbSNP, 1000 Genome, esp6500, GnomAD, 

CADD, HGMD and COSMIC, and so on. Since we are interested in exonic variants, gene 

transcript annotation databases, such as Consensus CDS, RefSeq, Ensemble and UCSC, are 

also applied for annotation to determine amino acid alternation. Functional annotation is very 

important because the link between genetic variation and cancer can be found. In this step, 

the databases mainly include GO, KEGG, Reactome, Biocarta, PID, and so on. 

  



Result 

1 Sequencing depth and coverage 

 



2 The outcome of somatic mutation 

2.1 Single nucleotide variant(SNV) 

Sample Xuezheng_Tumor 
CDS 3 
synonymous_SNP 1 
missense_SNP 2 
stopgain 0 
stoploss 0 
unknown 0 
intronic 53 
UTR3 6 
UTR5 1 
splicing 2 
ncRNA_exonic 7 
ncRNA_intronic 10 
ncRNA_UTR3 0 
ncRNA_UTR5 0 
ncRNA_splicing 1 
upstream 3 
downstream 2 
intergenic 23 
Others 0 
Total 111 

 
2.2 Insertion and Deletion(InDel) 
 

Sample Xuezheng_Tumor 
CDS 0 
frameshift_deletion 0 
frameshift_insertion 0 
nonframeshift_deletion 0 
nonframeshift_insertion 0 
stopgain 0 
stoploss 0 
unknown 0 
intronic 0 
UTR3 0 
UTR5 0 
splicing 0 
ncRNA_exonic 0 
ncRNA_intronic 0 
ncRNA_UTR3 0 
ncRNA_UTR5 0 



ncRNA_splicing 0 
upstream 0 
downstream 0 
intergenic 0 
Others 0 
Total 0 
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