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The emerging complexity of gene fusions in cancer, Mertens 
et.al. Nature Reviews Cancer 2015

Gene fusions in cancer
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The emerging complexity of gene fusions in cancer, 
Mertens et.al. Nature Reviews Cancer 2015

Gene fusions in cancer

Drugable targets

Improved Diagnostics

Sarcomas; numerous fusions

Thyroid, RET/ PPARG/ NTRK3 etc
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Translocation detection

Gold standard for fusion

detection

FISH

RT-PCR

Fusion specific primers; 

1 PCR per fusie
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No ALKrearrangement
ALK break apart:
rearrangement

Koivunen et al, clin cancer res, 2008
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Lung cancer fusions Sarcoma fusions
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Veelvoud aan fusies

Nadeel: bewerkelijk, vele assays nodig om alle fusie te detecteren, soms materiaal 
daarvoor niet beschikbaar
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-> Next Generation Sequencing?



TARGETED MULTIPLEX PRIMER BASED

Ampliseq Fusion 
detection

“opposed primer” approach
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Multiplex amplicon based
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EML4-ALK detection by NGS

Experimental setup:

7 Diagnostic NSCLC samples FFPE/ 4 with ALK fusion FISH and IHC +)

Microdissected Tumor percentage 20-70%

Cell line control pool: EML4-ALK/ SLC34A2/ROS1/ CCDC6-RET

•Undivided nucleic acid (DNA/RNA)
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Barcode 010, cell line, fusions detected. AMV kit used



Results

Sample ALK break (FISH) NGS

1 Yes EML4 (6)-ALK (20)

2 Yes EML4 (6)-ALK (20)

3 Yes EML4 (6)-ALK (20)

4 Yes EML4 (6)-ALK (20)

5 No No

6 No No

7 Not possible No

Control RET/ROS/ALK

4/4 EML ALK detected
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ALK 3p/5p imbalance

3500100
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3’/5’ imbalance

ALK 4/5

RET 1/1
ROS 0/1

ALKEML4

EML4 ALK fusion -> increased expression of 3’ ALK
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2. TARGET ENRICHMENT, PRIMER EXTENSION

Archer Fusionplex
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Anchored Multiplex PCR (AMP) overview
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Reverse transcription,
First and second strand cDNA synthesis

End repair, 
Phosphorylation
and dA-tailing

MBC Adapter ligation

Target-specific PCR 2

Target-specific PCR 1

Sequencing-ready library
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RESULTS: Control (Lung Thyroid)
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H2228 

EML4-ALK

HCC-78 

SLC34A2/ROS1

BHP 2-7

CCDC6-RET

Expression 

imbalance 

confirmation

Breakpoint known 

in 

Quiver fusion 

Database



Sarcoma Panel: Fusions in 26 genes

Moleculair onderzoek:
ALK-FISH (Vysis Dual Color Break Apart Rearrangement Probe):

In dit materiaal wordt een ALK breuk gevonden binnen het onderzochte gebied.
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Genfusie analyse door Next Generation sequencing:
Fusie/imbalans in aangevraagde genen

Er is EEN  3’/5’ imbalans aangetoond in ALK.

Archer Sarcoma panel
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Sarcoma Panel

ALK CAMTA1 CCNB3 CIC

EPC EWSR1 FKHR FUS

GLI1 HMGA2 JAZF1 MEAF6

MKL2 NCOA2 NTRK3 PDGFB

PLAG1 ROS1 SS18 STAT6

TAF15 TCF12 TFE3 TFG

USP6 YWHAE

ALK breuk met onbekende fusie 
partner



VCL-ALK
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CARS-ALK
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Prostate cancer
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Prostaat biopt

ERG IHC: Sterk positief: 
ERG fusie, betere respons op Androgene deprivatie therapie
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Solid Tumor panel
50 genes, fusions + mutations



Conclusions

Fusie detectie met NGS werkt op FFPE weefsel

Totaal nucleinezuur (DNA en RNA) voldoet

Ampliseq detecteerd bekende fusies

Ion torrent platform

Relatief goedkoop

100k reads minimunm (1 Cancer panel equivalent)

Archer detecteerd ook onbekende partners (van bekende genen)

platform onafhankelijk

Torrent /Illumina

1-2M reads nodig

Bioinformatica bijgeleverd bij beide

Ook lokaal mogelijk
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