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Disclaimer

▪ Thermo Fisher Scientific and its affiliates are not endorsing, 

recommending, or promoting any use or application of Thermo Fisher 

Scientific products presented by third parties during this seminar. 

▪ Information and materials presented or provided by third parties are

provided as-is and without warranty of any kind, including regarding

intellectual property rights and reported results. 

▪ Parties presenting images, text and material represent they have the rights

to do so.

▪ Speaker was provided an honorarium by Thermo Fisher Scientific for this

presentation.

▪ The products from Thermo Fisher Scientific displayed in this presentation

are labeled as follows: "For Research Use Only. Not for use in 

diagnostic procedures."
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Outline: Algorithms for using panels of different sizes for 

different cancer types

▪ Potential Use of NGS in a Molecular Pathology Lab

▪ Molecular Profiling

▪ Resistance Testing

▪ Clinical Research in Molecular Pathology Lab in 

Frankfurt
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NGS Workflow after DNA Extraction

Target Enrichment:

Enrichment of target DNA

for every patient

Barcoding and Normalization:
Depending on the sequencing chemistry, 

a patient-specific barcode is added. 

Products are normalized to ensure 

equal representation.

Sequencing:

The DNA library is loaded onto a

NGS instrument as a pool 

for sequencing.

Reporting:

Interpretation and Classification

of Variants

Library Construction:

Combination of individual samples

into a DNA sequencing library

Data Analysis:

Bioinformatics pipeline

for data analysis
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Enrichment of the invasive tumour tissue by removal of additional non-

tumour tissue captured in the tissue section

Macrodissection and DNA/RNA Extraction

nNGM 70% Tumor - Wild nNGM 40% Tumor - Wild

all Macrodissection
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Challenge for molecular pathology: many 

separate databases for variant annotation

• For new or rare gene variants, there is often no associated phenotype.  

• Accumulation of variants of unclear significance VUS when using large gene panels
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NGS Workflows:

Where do you lose the most time?

− Molecular testing should be performed in a molecular pathology lab.

− For comprehensive genome analyses, evaluation software is always necessary.

− The software must provide transparent, quality-assured and up-to-date evaluations.

Fully Automated

Preanalytics Sequencing Bioinformatics
Variant annotation
(Cosmic, Clinvar
BRCA exch. etc.)

Clinical 
Interpretation
(Pubmed, Clinical 
trials.gov etc. )

Reporting

Pathology Lab

NGS
Companies

Interpretation
Software

External
Providers

DNA Extraction
etc. inhouse

Inhouse-
development

Own
research

Own
research

Pathology
report

Ion Reporter (Thermo Fisher), MHGuide (Molecular Health) , 
Pierian DX, QCI Interpret (Qiagen), Sophia Genetics, etc. 

Foundation Dx (Roche)

z.B. Illumina, 
Thermo-Fisher, 
Qiagen etc
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National Network Genomic Medicine (nNGM) 

Lung Cancer
▪ National network of currently 22 cancer centers, 

coordinated by University Hospital Cologne

▪ Motto: „test centrally, treat decentrally“

Gießen
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nNGM - Molecular Pathology

1. EMA approved markers

▪ Activating EGFR mutation 

▪ BRAF V600 mutation 

▪ ALK translocation 

▪ ROS1 translocation

▪ RET translocation 

▪ NTRK1-3 translocation

▪ PD-L1 status (quantification of membrane positive tumour cells and immune 

cells)

2. Markers related to Clinical  research Trials within nNGM
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nNGM Panel v2.0

Update 2020

2018/2019

1. nNGM Lung Cancer DNA Panel 

v2.0 (26 genes)

Ion AmpliSeq Panel, Thermo Fisher

2. Archer FusionPlex

Lung Cancer Panel

(ALK, ROS1, RET, MET, NTRK1-3, 

etc.)

The list of markers is revised annually at the meetings of the Task Force.

For Research use only. Not for use in diagnostic procedures



ECP 2021 / P. Wild

SIP: Somatic DNA Alterations (nNGM 2020)
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SIP: RNA Fusions (nNGM 2020)
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ADCA

KEAP1 low

KRAS low

TP53 low

Outlier

PECA

Outlier

KEAP1 low

TP53 low

Gene Alterations SIP vs. other nNGM sites

(2020)
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Muripedia Database

Task Force 3: Standardized Reporting

Christian Brandts

Sonja Loges

Martin Wermke
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Example Report: 

RET-Fusion Positive ADCA of the Lung
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Resistance mechanisms reported for osimertinib

Leonetti et al., Br J Cancer 2019
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Core Technology: Molecular Barcoding

Molekulares Barcoding / Sensitivität erfordern eine hohe Sequenziertiefe, 

machen aber die Analyse teuer
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Limit of Detection

0.1% LoD

= detecting 1 variant 

allele in the background 

of 1000 WT

20 ml blood sample in a suitable blood tube (e.g. 2 
Stretch tubes from Becton Dickinson), which we will be 
happy to provide
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Turn-Around-Times (DNA & RNA NGS)

2021

90% of NGS reports finished after 10 days

2020

90% of NGS reports finished after 26 days

2019

90% of NGS reports finished after 33 days
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SIP: Used NGS Panels 2020

For Research use only. Not for use in diagnostic procedures
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• Short turnaround time (14 hours for a single lane run, 32 samples per run)

• Automated sample purification, library prep, sequencing, and analysis reporting

• E.g. Oncomine Comprehensive Assay v3 Panel 

Thermo Fisher Genexus System in Frankfurt

Research Use Only. 

Not for use in diagnostic procedures.

For Research use only. Not for use in diagnostic procedures
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Summary

• The selection of panels of different sizes depends on the timing of 

testing during the disease as well as on the EMA approval.

• Other influencing factors are the possibility of automation of the 

workflow and the DNA and RNA quality / quantity of the sample.

• Comprehensive genomic profiling (CGP) using WES / RNA-seq or 

very large gene panels (including TMB, HRD, MSI) is the future, 

although not possible in every situation.
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Thank you very much for your attention!


