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TSO500 Tissue
Every tumor is unique. Thus, it is essential to know and understand 
the underlying molecular pathology of a tumor to treat it properly. With 
comprehensive genomic profiling (CGP), hundreds of genes and cancer-
relevant biomarkers can be analyzed simultaneously. The chances of 
discovering actionable alterations are increased by simultaneously 
assessing all these genes and biomarkers. With this approach, results might 
be available faster, and input material of biopsy samples can be saved. One 
possibility to comprehensively profile a tumor is the TruSight™ Oncology 
500 Assay. With this assay, 523 cancer-relevant genes are analyzed for 
single nucleotide variants (SNVs), insertions and deletions (indels), and copy 
number variations (CNVs). Furthermore, the cancer-relevant biomarkers 
tumor mutational burden (TMB) and microsatellite instability (MSI) are 
assessed. TMB measures the number of somatic mutations in a cancer 
patient’s tumor and is quantified as mutations per megabase (mut/Mb). 
MSI indicates failures of the DNA mismatch repair system.

The application areas of TSO500 are manifold and include:

 stratifying patients for the best treatment choice

 identifying patients eligible for clinical trials

 driving clinical research, especially in the area of immune therapy

We offer two TSO500 products:

 TSO500 Tissue

 TSO500 ctDNA

In the following, we will focus on the bioinformatic analysis of the 
TSO500Tissue product:

TSO500 Tissue

FASTQ, 
BAM, 
VCF, 

JSON,
TSV

• Trimmed data
• Mapped data
• Calling and annotation of SNVs & indels
• CNV calling
• Biomarker:
	 • TMB
	 • MSI

Only one level of bioinformatic analysis is available for the TSO500  
Tissue product.

Bioinformatic Analysis
TSO500 Tissue uses the Illumina TruSight Ocology 500 (TSO500) assay. The 
assay comprises enrichment and analysis using Illumina’s TruSight Oncology 
500 Local App. The quality of FASTQ files is analyzed. A FASTQC metrics file 
in CSV format is provided for every sample, containing information about the 
read mean quality, position base mean quality, position base content, read 
lengths, read GC content, read GC content quality, sequence positions, and 
position quality for both reads. 

Subsequently, the sequencing data are processed. The raw data in 
FASTQ format is stored in the Supplements folder. This folder also contains 
the mapped data in BAM format, with reads mapped to the human reference 
genome hg19. For each mapped BAM file, an index file in BAI format is 
additionally provided. 

The analysis results are stored in the Results folder. A metrics output in 
TSV format describes all relevant quality control metrics for all samples. 
These metrics include, for example, the analysis status, the DNA library QC 
metrics for calling of different variants and biomarkers, and an expanded 
metrics table. For each sample, various additional files are generated, which 
are briefly explained in the following sections. 

Combined Variant Output 
One TSV file contains the combined variant output. In this file,

 variants, such as small variants (SNVs and indels), 

 �biomarkers, such as the tumor mutational burden (TMB) and the 
microsatellite instability (MSI), 

are summarized. If additional data is available (e.g., from TSO500 RNA runs) 
for gene amplifications, splice variants, or fusions, this information is 
also summarized in this file; otherwise, the respective fields are not 
available(NA). 

The TMB and MSI evaluation can be performed without requiring both 
a tumor and a normal sample. For the small variants, the gene name, 
chromosome, genomic position, reference call, alternative call, allele 
frequency, depth, p-dot notation, c-dot notation, consequence(s), and 
affected exon(s) are reported. An excerpt of the small variant listing can be 
found in table 1. In addition to the variants and biomarkers, this file contains 
analysis and sequencing run details.

Table 1 | Excerpt of the combined variants output file in TSV format. In this table, only the listing of the small variants is displayed.

Gene
Chromo-

some
Genomic 
Position

Reference 
Call

Alternative 
Call

Allele  
Frequency Depth

P-Dot  
Notation

C-Dot  
Notation Consequence(s)

Affected 
Exon(s)

TNFRSF14 chr1 2488153 A G 0.4795 244 NP_003811.2:p.
(Lys17Arg)

NM_003820.3: 
c.50A>G

missense_variant 1/8

chr1 4367323 G A 1.0000 226

MTOR chr1 11205058 C T 1.0000 222 NM_004958.3:c. 
4731G>A(p.(Ala1577=))

NM_004958.3: 
c.4731G>A

synonymous_
variant

33/58

PAX7 chr1 18957546 G A 0.5128 234 NM_002584.2: 
c.-552G>A

5_prime_UTR_
variant

1/8



Table 2 | Excerpt of the annotated combined variant output file in TSV format. In this table, only the listing of the small variants is displayed.

As one can see in the second variant row of table 1, some information is 
missing for particular entries of small variant calls. For this reason, we 
additionally provide the combined variant output file as an annotated 
TSV file and complement the missing information, if available. The entries 
for the biomarkers remain as they are, solely the small variants lists are 
complemented. An excerpt of the annotated small variant listing can be 
found in table 2. Instead of the affected exon(s), the transcript is provided 
in this file.

Table 3 | Excerpt of the small variants VCF file. The abbreviations in the INFO and FORMAT columns are explained in the respective VCF file.

#Gene
Chromo-

some
Genomic 
Position

Reference 
Call

Alternative 
Call

Allele  
Frequency Depth Transcript

P-Dot  
Notation

C-Dot 
Notation Consequence

TNFRSF14 chr1 2488153 A G 0.4795 244 CCDS44046.1; 
ENST00000355716.5; 

NM_003820.4

p.K17R c.50A>G missense

AJAP1 chr1 4367323 G A 1 226 CCDS54.1; 
ENST00000378191.5; 

NM_018836.4

upstream_gene

MTOR chr1 11205058 C T 1 222 ENST00000703140.1 p.= c.4518G>A synonymous

PAX7 chr1 18957546 G A 0.5128 234 ENST00000713640.1 c.-552G>A 5_prime_UTR

#CHROM POS ID REF ALT QUAL FILTER INFO FORMAT Sample1

chr1 2488102 . G . 100 PASS DP=287 GT:GQ:AD:DP:VF:NL:SB:NC:US 0/0:0:287:287:0.00000:30:-100.0000:0.0401:0

chr1 2488103 . C . 100 PASS DP=286 GT:GQ:AD:DP:VF:NL:SB:NC:US 0/0:0:286:286:0.00000:30:-100.0000:0.0435:0

Small Variants  
A genomic VCF file with SNVs and small indel calls is provided. This file 
contains a genotype call for every genomic position that is analyzed, 
including all positions where the sample does not differ from the reference 
sequence. It includes information for every genotype call about its location 
(chromosome and position), the identifier, the reference base(s) and the 
alternate base(s), the quality and filter status, and additional information in 
several columns. In the header of the VCF file, additional information about 
the FILTER, INFO, and FORMAT columns is provided, and the abbreviations 
are explained. An excerpt of the small variants VCF file is shown in table 3. 
For additional information on the VCF format, we refer the reader to the 
VCF specification.

In addition to the VCF file, the annotated small variants file provides 
variant annotation information in compressed JSON format. It includes 
data from ClinVar, COSMIC, dbSNP, gnomAD, MITOMAP, 1000 genomes, 
TOPMed, ClinGen, DGV, ExAC, OMIM, and phyloP. The JSON file is usually 
very large and not optimized for human readability. However, it is useful 
for automated processing steps.

Copy Number Variations  
Called copy number (CNV) variations are provided in VCF format. As the 
structure of the CNV VCF file follows the same principles as the VCF file 
shown in table 2, it is not shown and explained again 

https://samtools.github.io/hts-specs/VCFv4.1.pdf
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Chromosome Position RefCall AltCall VAF Depth CytoBand

chr1 2488153 A G 0.4795 244 1p36.32

chr1 11288758 G A 1 244 1p36.22

GeneName VariantType CosmicIDs
MaxCosmic-

Count
AlleleCounts

GnomadExome
AlleleCounts

GnomadGenome
AlleleCounts
1000Genomes

LOC100133445:TNFRSF14: 
TNFRSF14-AS1

SNV COSM4143682; 
COSM4999217

2 121076 16981 3079

MTOR SNV COSM4142152 2 188750 20208 3508

MaxDatabaseAlleleCounts
Germline

FilterDatabase GermlineFilterProxi
Coding
Variant Nonsynonymous

IncludedIn
TMBNumerator

121076 True False True True False

188750 True False True False False

Biomarkers 
The two biomarkers, tumor mutational burden (TMB) and microsatellite 
instability (MSI), are calculated. Their values are provided in the combined 
variant output file described above. 

In addition to the values, a TMB trace file in TSV format is provided. This file 
describes all relevant variants used for the TMB estimation in more than 
15 columns. Amongst others, the position, reference and alternative call, the 
variant type and its variant allele frequency, and various allele counts. An 
excerpt is shown in table 4.

Additional Files 
A project report is generated at the end of each project. This report provides 
information for each sample about the laboratory protocol, including data 
on quality control of the starting material, library preparation, sequencing 
parameters, and the Q30 value of the sequencing. The number of sequenced 
fragments and bases is reported, and the sequence length, the quality of the 
reads, and the GC content are illustrated. For your convenience, the values 
for TMB, MSI, and the number of CNVs are additionally provided in the project 
report for every sample.

Additionally, a multiQC  report in HTML format is generated. It covers the 
results from the DRAGEN FastQC module. In contrast to the generated 
project report, this multiQC report facilitates the interactive exploration of 
the results: Samples can be highlighted, renamed, or hidden. Additionally, 
figures can be customized, edited, and saved.

Please note that TSO500 is also offered for liquid biopsies with our 
TSO500 ctDNA product. 

Table 4 | Excerpt of the TMB traces file in TSV format.
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www.cegat.com/TSO500


