
Methods
Performance was evaluated using N=48 clinical samples 
characterized with orthogonal method.

Results

6 Combined workflow enhances complex biomarker analysis

MSI detection in diluted samples Methods
Performance was evaluated using N=21 clinical samples 
characterized with orthogonal targeted enrichment method.

Results
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through selective analysis of DNA and RNA biomarkers
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1 Highlights

Modular and flexible design
MSK-IMPACT® Flex powered with SOPHiA DDM™ enables 
selective inclusion of DNA, RNA, and shallow WGS 
modules, allowing laboratories to tailor comprehensive 
genomic profiling to each sample.

High analytical performance across analytes
A unified workflow and analytical pipeline deliver 
accurate detection of diverse biomarker types, including 
SNV/Indels, CNVs, fusions, gene expression, MSI, TMB, 
HRD, and tumor purity.

2 Background

Comprehensive genomic profiling (CGP) has transformed precision 
oncology by enabling simultaneous detection of multiple clinically 
relevant biomarkers. However, conventional workflows often rely on 
multiple, purpose-specific assays, resulting in inefficiency, higher costs, 
and limited adaptability to case-specific needs. MSK-IMPACT® Flex 
powered with SOPHiA DDM™ was developed to overcome these 

limitations by combining targeted DNA, targeted RNA, and shallow 
whole-genome sequencing (WGS) within a single, harmonized 
workflow. This modular design allows laboratories to flexibly generate 
and integrate genomic data based on clinical context, supporting a 
broad range of biomarker types while maintaining analytical 
performance equivalent to dedicated assays.

5 Analytical performance across DNA and RNA biomarkers

3 Aims and Methods

To evaluate performance and modularity, targeted DNA sequencing, targeted RNA 
sequencing, and shallow WGS were performed within a single, harmonized workflow using 
unified library preparation chemistry. Each analyte was processed independently and in 
combination to assess analytical performance across configurations. Clinical FFPE tumor 
samples with known biomarker status were analyzed, and results were compared with 
established orthogonal reference assays. Sequencing data were processed using SOPHiA 
DDM™, which automatically adapts to the available data types to perform SNV/Indel, CNVs, 
fusions, exon-skipping, gene expression, MSI, TMB, HRD, and tumor purity analysis. 

Demonstrate a complete and modular 
workflow for flexible genomic profiling.

Assess analytical performance of the 
solution across key biomarker types.

Evaluate the benefit of multimodal analysis 
for complex biomarker detection and 
interpretation.

4 MSK-IMPACT® Flex powered with SOPHiA DDM™ Workflow
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Methods
Performance was evaluated using N=48 clinical samples 
characterized with orthogonal method, and N=2 fully 
characterized reference samples. 

Results
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Methods
Performance was evaluated using N=48 clinical samples 
characterized with orthogonal method.

Results

Orthogonal Method MSS MSI-LC MSI-H
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Methods
Performance was evaluated using N=11 clinical samples 
characterized with RNA-based orthogonal method.

Results

Methods
Performance was evaluated using N=24 clinical samples 
characterized with gold standard orthogonal method.
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Methods
Performance was evaluated using N=48 clinical samples 
characterized with orthogonal method.
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Units of mutations per Mb
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Samples Fusion Exon-skipping

Clinical 10/10 2/2

Reference 16/16 2/2

Methods
Performance was evaluated using N=21 clinical samples and 
N=1 reference sample characterized with an orthogonal 
amplicon-based method.
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Integration of WGS and DNA capture information allows for tumor ploidy and purity assessment

High concordant tumor purity estimation Integration of lpWGS and DNA capture improves accuracy
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Functional characterization of intronic Indel

EML4-ALK gene fusion detected at DNA level and RNA level

MET intronic deletion of 17bp detected at DNA level MET exon 14 skipping detected at RNA level

EGFR gene-level gain and exon-level uncharacterized event Exon-skipping event confirmed at RNA and DNA level 
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Figure 1. EML4–ALK fusion detected and confirmed across DNA and RNA data. (A) Fusion summary view showing detection of the EML4–ALK rearrangement at 
both DNA and RNA levels within the SOPHiA DDM™ Platform. The event was identified as an in-frame fusion joining EML4 exon 14 to ALK exon 20. (B) DNA evidence 
visualized in IGV showing reads bridging EML4 intron 14 and ALK exon 20, consistent with the genomic breakpoint. (C) RNA evidence confirming the same junction 
with split reads spanning EML4 exon 14 and ALK exon 20, demonstrating expression of the fusion transcript.
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Figure 2. Functional characterization of an intronic MET indel leading to exon 14 skipping. (A) Detection of a 17 bp intronic deletion in MET 
(NM_000245.4:c.2888-34_2888-17del) at the DNA level within the SOPHiA DDM™ Platform. The variant lies within a polypyrimidine tract upstream of exon 
14 and was initially predicted by SpliceAI to have uncertain splicing impact. (B) RNA analysis confirmed exon 14 skipping, consistent with a functional 
disruption of normal splicing. (C–D) IGV views show DNA evidence supporting the intronic deletion (C) and RNA reads demonstrating exon 14 exclusion 
(D), confirming that the variant leads to aberrant splicing.
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Figure 3. Functional characterization of a complex EGFR rearrangement.(A) Copy number analysis showing EGFR gene-level gain with uncharacterized 
exon-level CNV event, suggesting segmental coverage loss across exons 2–7. (B) DNA junction analysis identified breakpoints consistent with exon 2–7 
deletion, which was confirmed at the RNA level as an exon-skipping event. (C) RNA expression data revealed EGFR overexpression compared to reference 
tissues, supporting the functional impact of the detected genomic alteration.

Functional characterization of complex rearrangement 
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Figure 4. Concordant GI detection across WGS and combined workflows
WGS coverage profiles obtained from lpWGS-only (A) and combined lpWGS
and DNA capture workflow (B) show highly similar genomic instability patterns 
across chromosomes. (C) GI index values from both workflows are highly 
concordant. (D–E) Validation across 499 ovarian cancer samples showed 94.4% 
overall concordance and a 0.4% rejection rate, demonstrating robust agreement 
between the combined workflow and the orthogonal reference method.

Figure 5. Integrated lpWGS and capture analysis identifies the cause of HRD
(A) Genome-wide normalized coverage profile from an HRD-positive sample, 
showing a characteristic genomic instability pattern. (B) DNA capture data 
revealed a BRCA1 exon-level loss providing additional evidence for the observed 
HRD phenotype. This combined analysis features genomic instability with gene-
level alterations thus improving interpretation.

E

A

B

D

C

E

Figure 6. Combined analysis enables tumor purity and ploidy estimation. (A) B-allele 
frequency (BAF) profiles from DNA capture and (B) copy number profiles from lpWGS are 
jointly analyzed to estimate tumor purity and ploidy (C). (D) Concordance evaluation 
against an orthogonal tumor–normal method showed high agreement. (E) Purity 
estimates demonstrated strong correlation with the reference for 93 conclusive samples.

Figure 7. Integrated analysis improves CNV and LOH detection. Integration of tumor 
purity-adjusted data refines chromosomal copy number quantification (A) and improves 
resolution of focal amplifications within broader chromosomal events (B). (C) Combining 
B-allele frequency (BAF) information from capture data with copy number profiles from 
lpWGS allows precise identification of copy-neutral loss of heterozygosity (LoH) events.
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