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Fusieanalyse tot dusver
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Waaromfusiegenanalyse? 

Diagnostisch

PredictiefPrognostisch

Op zoek naar specifieke translocaties 
welke diagnose ondersteunen

Op zoeknaarmarkers die gevoeligheid
voorgerichtebehandelingvoorspellenAfwijkingen die informatie 

geven over verloop van ziekte



Fusiegendetectie analyse in routine diagnostiek

1) ARCHER Comprehensive Thyroidand Lung(ACTL panel) 
ALK, AXL, BRAF, CCND1, EGFR, FGFR1, FGFR2, FGFR3, MET exon 14 skipping, NTRK1, NTRK2, NTRK3, NRG1, PPARG, 
RAF1, RET, ROS1, THADA

Ook variant analyse 
ALK, AKT1, BRAF, CTNNB1, DDR2, EGFR, ERBB2, FGFR1, GNAS, HRAS, IDH1, IDH2, KRAS, MAP2K1, NRAS, NTRK1, 
PIK3CA, RET, ROS1

Expressieimbalans
ALK, NTRK1, NTRK2, NTRK3, RET and ROS1 

2) ARCHER Sarcomapanel 
ALK, CAMTA1, CCNB3, CIC, EPC1, EWSR1, FOXO1, FUS, GLI1, HMGA2, JAZF1, MEAF6, MKL2, NCOA2, NTRK3, PDGFB, 
PLAG1, ROS1, SS18, STAT6, TAF15, TCF12, TFE3, TFG, USP6, YWHAE

3) ARCHER Solid panel
AKT1, ALK, ARHPAP26, AXL, BRAF, BRD3, BRD4, EGFR, ERG, ESR1, ETV1, ETV4, ETV5, ETV6, EWSR1, FGFR1, FGFR2, 
FGFR3, FGR, INSR, MAML2, MAST1, MAST2, MET, MSMB, MUSK, MYB, NOTCH1, NOTCH2, NRG1, NTRK1, NTRK2, 
NTRK3, NUMBL, NUTM1, PDGFRA, PDGFRB, PIK3CA, PKN1, PPARG, PRKCA, PRKCB, RAF1, RELA, RET, ROS1, RSPO2, 
RSPO3, TERT, TFE3, TFEB, THADA, TMPRSS2

üTargeted RNA sequencing
üAmplicon-based



Targeted RNA-seqworkflow 
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Verschillendesample types



Geschiktvoor verschillendesample types 

Input Library prep NGS Data analysis
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Targeted RNA-seqworkflow 

Input

Library

prep

NGS

Data

Stap. 1: IsolatieRNA

ü Total nucleic acids (TNA)



Siemens Tissue Preparation System

Qubit fluorometer

Co-extractievan RNA en DNA  

Input Library prep NGS Data analysis

RNA en DNA in 1 buis
üMinder verliesmateriaal
üDNA enRNA testen



cDNA synthese& QC

Input Library prep NGS Data analysis

Total nucleicacid input 

ü 0.2 - 200 ng total RNA (geen show-stopper)

cDNA synthesis

ü SYBR-based PreSeqRNA QC assay  

ü KwantificeertRNA fragmenten van voldoende grootte

ü Bepaalt daarbij kwaliteit van input RNA

ü Cq≤ 31

ü Materiaal ongeschikt

ARCHERDX.com/PreSeqϰ wb! v/ Assay_TechnicalNote



Moleculaire barcode voor bepalenuniekefragmenten

Total nucleicacid input 

cDNA synthesis

End repair

Molecular barcodedadapter ligation

ü Singlemolecule counting(unique fragments)

ü De-duplication

Input Library prep NGS Data analysis



Detectievan onbekendefusiepartner

Total nucleicacid input 

cDNA synthesis

End repair

Molecularbarcodedadapter ligation

Target-specific PCR 1 (gene-specificprimer)

Target-specific PCR 2

> PCR: fusiegentarget en onbekende fusiepartner 

Input Library prep NGS Data analysis



Multiplexing met andereNGS panels

Total nucleicacid input 

cDNA synthesis

End repair

Molecularbarcodedadapter ligation

Target-specificPCR 1

Target-specificPCR 2

TargetedNGS libraries

ü Multiplexing with other NGS panels

ü Sequencing Ion Torrent platform

Input Library prep NGS Data analysis



Data analyse ARCHER 

Kwaliteitscriteria???



Kwaliteitsrichtlijnen per monster

Grote variatietussenmonsters/ RNA kwaliteit enexpressieprofielen

1) Tumorcelpercentage >30%

2) Totaalaantal reads: 

×Archer CTL panel: >1.5M reads (195 GSP; 36 genes)

×Archer Sarcoma panel: >1.5M reads (148 GSP; 26 genes)

×Archer SOLID panel: >3M reads (288 GSP; 53 genes)

2) % RNA reads (input TNA): >40%

3) FusieQC: >10unieke RNA start sites voor controle primer

Input Library prep NGS Data analysis



Data QC 

Input Library prep NGS Data analysis

Data subset 
n=159 

Data subset 

fusies
n=32 



Kwaliteitsrichtlijnenniet gehaald?

Belangrijkbij negatievebevinding!

üGeenfusiegevonden

üAanwezigheidfusiegenkan niet geheelworden uitgesloten

Fusiegevonden?

üBewijsvoeringfusie

Input Library prep NGS Data analysis



Strong evidencefusion

Input Library prep NGS Data analysis

V Exon-exon fusie
V Fusiepartnershebbengeenovereenkomsten
V In-frame (geentandem read-through)
V рΩκоΩ expressieimbalansfusiegen

V Fusion reads >10% of target reads
V Unique start sites > 3 
V Breakpoint spanning reads > 5



EGFRvIII; 2
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(Potential) druggabletargets
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Fusion-positieveNSCLC: mutually exclusive met pathogenedrivers

Optimizing mutation and fusion detection in Non-Small Cell Lung Cancer by sequential DNA and RNA sequencing. 
Hondelink enCohen, et al. Accepted for publication in Journal of ThoracicOncology

Never smoker
Former smoker
Current smoker

n=297 NSCLC  ->     19 fusion positive casus
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