
Supplementary Table S1: Complete list of studies published between 2000 and 2022 mentioning RET FISH in their methodology (in bold, studies reported 

in Tables 1a and 1b). 

2000 Cinti  
RET rearrangements in papillary thyroid carcinomas and adenomas detected by 
interphase FISH 

https://pubmed.ncbi.nlm.nih.gov/10773666/ 

2000 Corvi RET/PCM-1: a novel fusion gene in papillary thyroid carcinoma https://pubmed.ncbi.nlm.nih.gov/10980597/ 

2001 Corvi 
Frequent RET rearrangements in thyroid papillary microcarcinoma detected by 
interphase fluorescence in situ hybridization 

https://pubmed.ncbi.nlm.nih.gov/11742034/ 

2001 Corvi RET rearrangements in familial papillary thyroid carcinomas https://pubmed.ncbi.nlm.nih.gov/11463498/ 

2006 Zhu 
Prevalence of RET/PTC rearrangements in thyroid papillary carcinomas: effects of the 
detection methods and genetic heterogeneity 

https://pubmed.ncbi.nlm.nih.gov/16772343/ 

2012 Takeuchi RET, ROS1 and ALK fusions in lung cancer https://pubmed.ncbi.nlm.nih.gov/22327623/ 

2012 Kohno KIF5B-RET fusions in lung adenocarcinoma https://pubmed.ncbi.nlm.nih.gov/22327624/ 

2012 Wang 
RET fusions define a unique molecular and clinicopathologic subtype of non-small-cell 
lung cancer 

https://pubmed.ncbi.nlm.nih.gov/23150706/ 

2012 Suehara 
Identification of KIF5B-RET and GOPC-ROS1 fusions in lung adenocarcinomas through a 
comprehensive mRNA-based screen for tyrosine kinase fusions 

https://pubmed.ncbi.nlm.nih.gov/23052255/ 

2012 Sasaki 
RET expression and detection of KIF5B/RET gene rearrangements in Japanese lung 
cancer 

https://pubmed.ncbi.nlm.nih.gov/23342255/ 

2013 Drilon Response to Cabozantinib in patients with RET fusion-positive lung adenocarcinomas https://pubmed.ncbi.nlm.nih.gov/23533264/ 

2013 Caria Assessing RET/PTC in thyroid nodule fine-needle aspirates: the FISH point of view https://pubmed.ncbi.nlm.nih.gov/23722226/ 

2013 Go 
Diagnostic method for the detection of KIF5B-RET transformation in lung 
adenocarcinoma 

https://pubmed.ncbi.nlm.nih.gov/23932363/ 

2013 Borrelli 
KIF5B/RET fusion gene analysis in a selected series of cytological specimens of EGFR, 
KRAS and EML4-ALK wild-type adenocarcinomas of the lung 

https://pubmed.ncbi.nlm.nih.gov/23891510/ 

2014 Tsuta 
RET-rearranged non-small-cell lung carcinoma: a clinicopathological and molecular 
analysis 

https://pubmed.ncbi.nlm.nih.gov/24504365/ 

2014 Pan 
ALK, ROS1 and RET fusions in 1139 lung adenocarcinomas: a comprehensive study of 
common and fusion pattern-specific clinicopathologic, histologic and cytologic features 

https://pubmed.ncbi.nlm.nih.gov/24629636/ 

2014 Lira A single-tube multiplexed assay for detecting ALK, ROS1, and RET fusions in lung cancer https://pubmed.ncbi.nlm.nih.gov/24418728/ 

2014 Mizukami Molecular mechanisms underlying oncogenic RET fusion in lung adenocarcinoma https://pubmed.ncbi.nlm.nih.gov/24722152/ 

2015 Zhang 
An Evaluation and Recommendation of the Optimal Methodologies to Detect RET Gene 
Rearrangements in Papillary Thyroid Carcinoma 

https://pubmed.ncbi.nlm.nih.gov/25407564/  

2015 Lee Comprehensive analysis of RET and ROS1 rearrangement in lung adenocarcinoma https://pubmed.ncbi.nlm.nih.gov/25234288/ 
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2015 Colato 
Break-apart interphase fluorescence in situ hybridization assay in papillary thyroid 
carcinoma: on the road to optimizing the cut-off level for RET/PTC rearrangements 

https://pubmed.ncbi.nlm.nih.gov/25698220/ 

2015 Kim 
KIF5B-RET Fusion gene may coincide oncogenic mutations of EGFR or KRAS gene in lung 
adenocarcinomas 

https://pubmed.ncbi.nlm.nih.gov/26268359/ 

2015 Platt 
A retrospective analysis of RET translocation, gene copy number gain and expression in 
NSCLC patients treated with vandetanib in four randomized Phase III studies 

https://pubmed.ncbi.nlm.nih.gov/25881079/ 

2015 Subbiah 
Systemic and CNS activity of the RET inhibitor vandetanib combined with the mTOR 
inhibitor everolimus in KIF5B-RET re-arranged non-small cell lung cancer with brain 
metastases 

https://pubmed.ncbi.nlm.nih.gov/25982012/ 

2015 Grubbs RET Fusion as a Novel Driver of Medullary Thyroid Carcinoma https://pubmed.ncbi.nlm.nih.gov/25546157/ 

2015 Drilon 
Broad, Hybrid Capture-Based Next-Generation Sequencing Identifies Actionable Genomic 
Alterations in Lung Adenocarcinomas Otherwise Negative for Such Alterations by Other 
Genomic Testing Approaches 

https://pubmed.ncbi.nlm.nih.gov/25567908/ 

2016 Michels Clinicopathological Characteristics of RET Rearranged Lung Cancer in European Patients https://pubmed.ncbi.nlm.nih.gov/26762747/ 

2016 Lee 
Identification of a novel partner gene, KIAA1217, fused to RET: Functional 
characterization and inhibitor sensitivity of two isoforms in lung adenocarcinoma 

https://pubmed.ncbi.nlm.nih.gov/27150058/ 

2016 Lu 1p/19q codeletion and RET rearrangements in small-cell lung cancer https://pubmed.ncbi.nlm.nih.gov/27366094/ 

2016 Drilon 
Cabozantinib in patients with advanced RET-rearranged non-small-cell lung cancer: an 
open-label, single-centre, phase 2, single-arm trial 

https://pubmed.ncbi.nlm.nih.gov/27825636/ 

2016 Catelain 
Detection of Gene Rearrangements in Circulating Tumor Cells: Examples of ALK-, ROS1-, 
RET-Rearrangements in Non-Small-Cell Lung Cancer and ERG-Rearrangements in Prostate 
Cancer 

https://pubmed.ncbi.nlm.nih.gov/28560674/ 

2016 Song 
Clinicopathological characteristics and survival of ALK, ROS1 and RET rearrangements in 
non-adenocarcinoma non-small cell lung cancer patients 

https://pubmed.ncbi.nlm.nih.gov/27635639/ 

2017 Lee 
Vandetanib in pretreated patients with advanced non-small cell lung cancer-harboring 
RET rearrangement: a phase II clinical trial 

https://pubmed.ncbi.nlm.nih.gov/27803005/ 

2017 Dugay 
Clinicopathological characteristics of ROS1- and RET- rearranged NSCLC in caucasian 
patients: Data from a cohort of 713 non-squamous NSCLC lacking 
KRAS/EGFR/HER2/BRAF/PIK3CA/ALK alterations 

https://pubmed.ncbi.nlm.nih.gov/28881815/ 

2017 Yoh 
Vandetanib in patients with previously treated RET-rearranged advanced non-small-cell 
lung cancer (LURET): an open-label, multicentre phase 2 trial 

https://pubmed.ncbi.nlm.nih.gov/27825616/ 

2017 Song 
Clinicopathologic characteristics, genetic variability and therapeutic options of RET 
rearrangements patients in lung adenocarcinoma 

https://pubmed.ncbi.nlm.nih.gov/27794403/ 

2017 Reguart 
Identification of ALK, ROS1, and RET Fusions by a Multiplexed mRNA-Based Assay in 
Formalin-Fixed, Paraffin-Embedded Samples from Advanced Non-Small-Cell Lung 
Cancer Patients 

https://pubmed.ncbi.nlm.nih.gov/28073897/ 
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2017 Rogers 
Multiplexed transcriptome analysis to detect ALK, ROS1 and RET rearrangements in 
lung cancer 

https://pubmed.ncbi.nlm.nih.gov/28181564/ 

2017 Zhang 
Identification of a novel KIF13A-RET fusion in lung adenocarcinoma by next-generation 
sequencing 

https://pubmed.ncbi.nlm.nih.gov/29571998/ 

2017 Uguen Asbestos-related lung cancers: A retrospective clinical and pathological study https://pubmed.ncbi.nlm.nih.gov/28685091/ 

2017 Tanaka 
Unique prevalence of oncogenic genetic alterations in young patients with lung 
adenocarcinoma 

https://pubmed.ncbi.nlm.nih.gov/28177518/ 

2017 Tang 
Coexistent genetic alterations involving ALK, RET, ROS1 or MET in 15 cases of lung 
adenocarcinoma 

https://pubmed.ncbi.nlm.nih.gov/28914263/ 

2018 Skalova 
Molecular Profiling of Mammary Analog Secretory Carcinoma Revealed a Subset of 
Tumors Harboring a Novel ETV6-RET Translocation: Report of 10 Cases 

https://pubmed.ncbi.nlm.nih.gov/29076873/ 

2018 Piton 
Ligation-dependent RT-PCR: a new specific and low-cost technique to detect ALK, ROS, 
and RET rearrangements in lung adenocarcinoma 

https://pubmed.ncbi.nlm.nih.gov/29251734/ 

2018 Uguen 
Asbestos-related lung cancers are rarely associated 
with ALK, ROS1 and RET rearrangements 

https://pubmed.ncbi.nlm.nih.gov/29519903/ 

2018 Kim 
Detection of RET (rearranged during transfection) variants and their downstream signal 
molecules in RET rearranged lung adenocarcinoma patients 

https://pubmed.ncbi.nlm.nih.gov/29549897/ 

2018 Kim 
NCOA4-RET fusion in colorectal cancer: Therapeutic challenge using patient-derived 
tumor cell lines 

https://pubmed.ncbi.nlm.nih.gov/30210625/ 

2018 Andreasen 
The ETV6-RET Gene Fusion Is Found in ETV6-rearranged Low-grade Sinonasal 
Adenocarcinoma Without NTRK3 Involvement 

https://pubmed.ncbi.nlm.nih.gov/29683817/ 

2018 Weinreb Recurrent RET Gene Rearrangements in Intraductal Carcinomas of Salivary Gland https://pubmed.ncbi.nlm.nih.gov/29443014/ 

2018 Salvi 
Evaluation of RET Gene Rearrangement by Fluorescence In Situ Hybridization in 
Malignant Mesothelioma 

https://pubmed.ncbi.nlm.nih.gov/29258668/ 

2018 Ferrara 
Clinical and Translational Implications of RET Rearrangements in Non-Small Cell Lung 
Cancer 

https://pubmed.ncbi.nlm.nih.gov/29128428/ 

2018 Pietrantonio RET fusions in a small subset of advanced colorectal cancers at risk of being neglected https://pubmed.ncbi.nlm.nih.gov/29538669/ 

2018 Skalova 
Molecular profiling of salivary gland intraductal carcinoma revealed a subset of tumors 
harboring NCOA4-RET and novel TRIM27-RET fusions: a report of 17 cases 

https://pubmed.ncbi.nlm.nih.gov/30045065/ 

2018 Offin Immunophenotype and Response to Immunotherapy of RET-Rearranged Lung Cancers https://pubmed.ncbi.nlm.nih.gov/31192313/ 

2018 Velizheva 
Targeted next-generation-sequencing for reliable detection of targetable 
rearrangements in lung adenocarcinoma-a single center retrospective study 

https://pubmed.ncbi.nlm.nih.gov/29580750/ 

2019 Musholt 
Detection of RET rearrangements in papillary thyroid carcinoma using RT-PCR and FISH 
techniques - A molecular and clinical analysis 

https://pubmed.ncbi.nlm.nih.gov/30472213/ 

2019 Michal 
S100 and CD34 positive spindle cell tumor with prominent perivascular hyalinization and 
a novel NCOA4-RET fusion 

https://pubmed.ncbi.nlm.nih.gov/30938880/ 
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2019 Shang Histology and oncogenic driver alterations of lung adenocarcinoma in Chinese https://pubmed.ncbi.nlm.nih.gov/31285953/ 

2019 Sakai 
Performance of Oncomine Fusion Transcript kit for formalin-fixed, paraffin-embedded 
lung cancer specimens 

https://pubmed.ncbi.nlm.nih.gov/30972901/ 

2019 Staubitz 
Evaluation of RET Gene Rearrangement by Fluorescence In Situ Hybridization in 
Malignant Mesothelioma 

https://pubmed.ncbi.nlm.nih.gov/31425920/ 

2019 Skalova 
NCOA4-RET and TRIM27-RET Are Characteristic Gene Fusions in Salivary Intraductal 
Carcinoma, Including Invasive and Metastatic Tumors: Is "Intraductal" Correct? 

https://pubmed.ncbi.nlm.nih.gov/31162284/ 

2019 Prager 
Results of the extended analysis for cancer treatment (EXACT) trial: a prospective 
translational study evaluating individualized treatment regimens in oncology 

https://pubmed.ncbi.nlm.nih.gov/30847023/ 

2019 Lee 
Characteristics and outcomes of RET-rearranged Korean non-small cell lung cancer 
patients in real-world practice 

https://pubmed.ncbi.nlm.nih.gov/32083304/ 

2020 Chen 
Identifying a wide range of actionable variants using capture-based ultra-deep targeted 
sequencing in treatment-naive patients with primary lung adenocarcinoma 

https://pubmed.ncbi.nlm.nih.gov/32269691/ 

2020 Lu 
Intraductal Carcinoma of Salivary Glands Harboring TRIM27-RET Fusion with Mixed Low 
Grade and Apocrine Types 

https://pubmed.ncbi.nlm.nih.gov/30610524/ 

2020 Chou RET gene rearrangements occur in a subset of pancreatic acinar cell carcinomas https://pubmed.ncbi.nlm.nih.gov/31558784/ 

2020 Tan  Molecular Characterization and Clinical Outcomes in RET-Rearranged NSCLC https://pubmed.ncbi.nlm.nih.gov/32866654/ 

2020 Liu 
Pitfalls in RET fusion detection using break-apart FISH probes in papillary thyroid 
carcinoma 

https://pubmed.ncbi.nlm.nih.gov/33382428/ 

2020 Cheek 
Uterine inflammatory myofibroblastic tumors in pregnant women with and without 
involvement of the placenta: a study of 6 cases with identification of a novel TIMP3-RET 
fusion 

https://pubmed.ncbi.nlm.nih.gov/31917155/ 

2020 Loong Novel TFG-RET fusion in a spindle cell tumour with S100 and CD34 coexpresssion https://pubmed.ncbi.nlm.nih.gov/31411754/ 

2020 Sussman 
Validation of a Next-Generation Sequencing Assay Targeting RNA for the Multiplexed 
Detection of Fusion Transcripts and Oncogenic Isoforms 

https://pubmed.ncbi.nlm.nih.gov/31211614/ 

2020 Rooper 
Salivary Intraductal Carcinoma Arising within Intraparotid Lymph Node: A Report of 4 
Cases with Identification of a Novel STRN-ALK Fusion 

https://pubmed.ncbi.nlm.nih.gov/32661669/ 

2020 Bishop 
Oncocytic Intraductal Carcinoma of Salivary Glands: A Distinct Variant with TRIM33-RET 
Fusions and BRAF V600E mutations 

https://pubmed.ncbi.nlm.nih.gov/33135196/ 

2020 Sokolova 
Multiplex fast FISH assay for detecting ROS1, RET and MET aberrations in FFPE 
specimens using BioView image analysis 

https://cancerres.aacrjournals.org/content/80
/16_Supplement/4256.short 

2020 Skalova 
Expanding the Molecular Spectrum of Secretory Carcinoma of Salivary Glands With a 
Novel VIM-RET Fusion 

https://pubmed.ncbi.nlm.nih.gov/32675658/ 

2021 Baker 
Analytical Accuracy of RET Fusion Detection by Break-Apart Fluorescence In Situ 
Hybridization 

https://pubmed.ncbi.nlm.nih.gov/34232984/ 

2021 Yang A Performance Comparison of Commonly Used Assays to Detect RET Fusions https://pubmed.ncbi.nlm.nih.gov/33272981/ 
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2021 Yamamoto 
Pan-Trk immunoreactivity, ETV6-NTRK3 fusion subtypes and RET rearrangement in 
salivary secretory carcinoma 

https://pubmed.ncbi.nlm.nih.gov/33301751/ 

2021 Takeuchi 
Phase 1/2 study of alectinib in RET-rearranged previously-treated non-small cell lung 
cancer (ALL-RET) 

https://tlcr.amegroups.com/article/view/460
77/html 

2021 
Campanha 
Novaes  

Simultaneous analysis of ALK, RET, and ROS1 gene fusions by NanoString in Brazilian lung 
adenocarcinoma patients 

https://tlcr.amegroups.com/article/view/48020
/html 

2021 Radonic 
RET FISH analysis is a sensitive but highly unspecific screening method for RET fusions in 
lung cancer 

https://pubmed.ncbi.nlm.nih.gov/33588111/ 

2022 Feng 
Clinicopathologic characteristics and diagnostic methods of RET rearrangement in 
Chinese non-small cell lung cancer patients 

https://pubmed.ncbi.nlm.nih.gov/35529790/ 

2022 Shi Identifification of a novel LDLR-RET Fusion in Lung Adenocarcinoma https://pubmed.ncbi.nlm.nih.gov/35524867/ 

2022 Ambrosini-
Spaltro  

The role of next-generation sequencing in detecting gene fusions with known and 
unknown partners: a single-center experience with methodologies' integration 

https://pubmed.ncbi.nlm.nih.gov/35181377/ 

2022 Liu Profiling of gene fusion involving targetable genes in Chinese gastric cancer https://pubmed.ncbi.nlm.nih.gov/36160735/ 

2023 Chen Highly sensitive droplet digital PCR for detection of RET fusion in papillary thyroid cancer https://pubmed.ncbi.nlm.nih.gov/37081420/ 

 

Supplementary Table S2. RET FISH studies on lung cancer reported in the literature. 

Author Year 
LUNG cases 
studied for 
RET 

RET cases 
detected (any 
technique) 

techniques 
RET 
FISH+ 
cases 

RET FISH+ 
cases compare 
with other 
molecular 
technique 

RET+ FISH 
samples 
confirmed 
by other 
molecular 
techinique 

probe mentioned cutoff pattern (positive) comments 

Suehara21 2012 69 1 Nanostring, FISH 1 1 1 BAC probe 10% split signals FISH for confirmation 

Kohno45 2012 319 6 RTqPCR, Sanger, FISH 6 6 6 GSP Research Inc. NA NA FISH for confirmation 

Sasaki10 2012 157 3 RT-PCR, IHC, FISH 2 2 2 
KIF5B/RET (GSP 
Research Inc.) 

15% KIF5B/RET * 
Not a break apart RET 
probe 

Wang14 2012 936 13 RT-PCR, IHC, FISH 13 13 13 NA > 20% split signals FISH for confirmation 

Takeuchi1 2012 1529 23 RTqPCR, FISH 22 22 12 NA NA NA screening by FISH 

Go8 2013 53 3 NGS (transcriptome), FISH 3 3 3 Macrogen > 15% split signals screening by FISH 

Drilon48 2013 31 5 FISH , RT-PCR 5 0 0 NA 10% split signals or isolated 3′ No technique comparison 

Borrelli15 2013 49 1 RTqPCR, FISH 1 1 1 Leica 
15% 
 

split signals or isolated 5′ 
signals  

FISH for confirmation 

Pan16 2014 1139 15 RTqPCR, FISH 15 15 15 BAC probe >15% NA FISH for confirmation 

Mizukami43 2014 352 10 
RT-PCR, FISH only in 3 
samples 

2 NA NA CSL NA NA Not clear validation 

Tsuta2 2014 1874 50 IHC, RTqPCR, FISH 50 29 16 CSL ⩾20% split signals or isolated 3′ screening by FISH 
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Lira22 2014 295 15 Nanostring, FISH 15 15 15 Zytovision NA NA FISH for confirmation 

Platt47 2015 944 7 IHC,FISH NA NA NA BAC probe >10% split signals 
no validation by another 
molecular technique 

Subbiah41 2015 1 case report NGS (exome), FISH 1 1 0 CymoGen NA NA case report 

Drilon49 2015 31 3 NGS-DNA, FISH 0 NA NA NA NA NA 
Incomplete comparison 
data 

Lee13 2015 
295 

 
15 

 
IHC, FISH, NanoString 14 

14 
 

14 
Zytovision 
 

> 15 % split signals FISH for confirmation 

Kim17 2015 154 9 RTqPCR, FISH 9 9 9 Zytovision > 15 % split signals FISH for confirmation 

Drilon 2016 NA 26 FISH, NGS NA NA NA BAC probe NA NA No technique comparison 

Song12 2016 615 12 RTqPCR, FISH, NGS-RNA 11 11 11 Abbott >15% split signals FISH for confirmation 

Lee36 2016 1 1 IHC, RET 1 1 1 Zytovision NA NA case report 

Michels35 2016 997 22 FISH 22 NA NA Zytovision 
≥20% 
and 
≥15% 

split signals or isolated 3′ 
No comparison. Only FISH 
was used 

Lu34 2016 32 0 FISH 0 0 0 Zytovision >15% split signals 
No comparison. None of the 
specimens had a RET 
rearrangement 

Pailler31 2016 NA NA FISH, FCM NA NA NA Zytovision NA NA 
No validation by molecular 
technique 

Tanaka20 2017 46 4 rtPCR, FISH  4 4 2 Agilent NA NA FISH for confirmation 

Lee44 2017 306 26 FISH, IHC, PCR, NGS-DNA 26 10 8 Macrogen NA NA screening by FISH 

Yoh50 2017 1433 34 RTqPCR, FISH 19 19 19 NA > 15% NA FISH for confirmation 

Zhang42 2017 1 case report NGS-DNA, FISH 1 1 1 CytoTest NA NA case report 

Song18 2017 385 2 RTqPCR, FISH 2 2 2 Abbott >15% split signals FISH for confirmation 

Reguart19 2017 98 2 IHC, RT-PCR, Nanostring, FISH 2 2 2 Zytovision 15% 
split signals and/or 
single 3' 

FISH for confirmation 

Dugay30 2017 713 18 FISH 18 NA NA Zytovision 15% split signals or isolated 3′ 
No comparison. Only FISH 
was used 

Catelain32 2017 5 5 FISH, FCM NA NA NA Zytovision NA NA 
No validation by molecular 
technique 

Rogers3 2017 51 1 Nanostring, FISH 1 1 
1 (only by 

Agena) 
Zytovision ≥ 15% split signals screening by FISH 

Tang40 2018 2379 33 FISH, NGS-DNA 33 NA NA CymoGen 
>3.1%,  
>4.4%  
>7.9% 

NA No technique comparison 

Uguen38 2018 56 1 IHC, FISH 1 NA NA Leica NA NA 
No technique comparison. 1 
case was detected only by 
FISH. 



Velizheva23 2018 52 1 NGS-RNA, FISH 1 1 1 Zytovision ≥ 15% split signals FISH for confirmation 

Piton9 2018 39 1 
Ligation-dependent RT-PCR, 
FISH 

1 1 1 Zytovision < 20% split signals or isolated 3' screening by FISH 

Kim7 2018 581 51 FISH,IHC, RT-PCR, Nanostring 51 51 3 Zytovision NA split signals screening by FISH 

Shang24 2019 897 20 RT-PCR, FISH 20 20 20 BAC probe NA NA FISH for confirmation 

Offin46 2019 74 74 
NGS-DNA, RT-PCR (RNA), 
FISH 

11 NA NA Metasystems NA NA No technique comparison 

Prager39 2019 NA 0 NGS-DNA, IHC, FISH NA NA NA Leica NA NA 
No validation between 
techniques. Data not shown 

Lee51 2020 59 59 NGS-RNA, FISH 8 NA NA NA NA NA Not clear validation 

Chen24 2020 372 10 NGS-DNA, FISH 10 10 10 CytoTest NA NA FISH for confirmation 

Sokolova37 2020 55 3 NGS-RNA or RT-PCR, FISH 3 3 3 Abbott >15%  NA FISH for confirmation 

Tan4  2020 64 30 NGS-RNA, FISH 30 9 6 Abbott ≥ 15% split signals or isolated 3' 
screening by FISH (3FP and 
2FN) 

Takeuchi11 2021 4,552 119 NGS-RNA, RT-PCR, FISH 34 34 34 NA NA NA FISH for confirmation 

Baker6 2021 21 8 NGS-RNA, FISH 8 8 5 Abbott 
13% 
and 
19% 

split signals or isolated 3' 
or isolated 5' 

screening by FISH 

Radonic5 2021 2858 48 NGS-RNA, FISH 48 30 9 
Abbott, Agilent, Leica, 
Cytocell 

≥ 15% split signals or isolated 3' screening by FISH (21FP) 

Yang26 2021 5920 99 NGS-DNA,FISH, IHC 27 27 27 Zytovision ≥10% split signals or isolated 3' FISH for confirmation 

Campanha 
Novaes33  

2021 134 2 Nanostring, FISH 0 0 0 Zytovision > 15% NA Inconclusive results 

Shi27 2022 1 1 NGS-DNA, FISH 1 1 1 LBP ≥15% split signals or isolated 3' case report 

Feng28 2022 9,101 138 
NGS-DNA, NGS-RNA, FISH, 
IHC 

25 25 25 LBP ≥15% split signals or isolated 3' FISH for confirmation 

Ambrosini-
Spaltro29  

2022 1174 21 RNA-NGS, FISH 2 2 2 Abbott 10% NA FISH for confirmation 

 
NA: Not available 
Zytovision: ZytoLight SPEC RET Dual Break Apart Probe (Zytovision GmbH, Bremerhaven, Germany) 
Abbott: Vysis RET break-apart (Abbott Molecular, Abbott Park, Illinois) 
Leica: RET (10q11) Kreatech (Leica Biosystems, Wetzlar, Germany) 
Agilent: Dako SureFISH RET BA (Agilent, Santa Clara, California) 
CymoGen: Clear-View FISH RET dual color, breakapart probe from CymoGen DX (Biocare Medical) 
CytoTest: RET break apart FISH probe (CytoTest, USA) 
CSL: RET dual-colour break-apart probe (Chromosome Science Labo, Inc., Sapporo, Japan) 
Macrogen: (LSI) RET dual-color break-apart probe (Macrogen Inc., Seoul, Korea) 
GSP: break-apart probe for RET (GSP laboratory, Kawasaki, Japan).  
LBP: RET (10q11) dual-color break-apart rearrangement probe (LBP Medicine Science and Technology, Guangzhou) 
Metasystems: 10q11 and 6q22 break apart probe (Metasystems, Altussheim, Germany) 



Cytocell: Cytocell Aquarius (Cytocell Cambridge, UK) 
*one probe was a KIF5B/RET probe developed at GSP Research Inc. 

  



Supplementary Table S3: Commercial break-apart RET FISH probes used in the literature 

Manufacturer Commercial break-apart RET FISH probes mentioned in a 
total of 40 publications 

ZytoVision3,7,9,13,17,19,22,23,26,30–36 16 (37%) 

Abbott4–6,12,18,29,37 7 (16%) 

Leica5,15,38,39 4 (9%) 

Agilent5,20 2 (5%) 

CymoGen Dx40,41 2 (5%) 

CytoTest25,42 2 (5%) 

CSL2,43 2 (5%) 

Macrogen8,44 2 (5%) 

GSP Research Inc.27,45 1+1* (5%) 

LBP28 2 (5%) 

Metasystems46 1 (2%) 

Cytocell5 1 (2%) 

 
Zytovision: ZytoLight SPEC RET Dual Break Apart Probe (Zytovision GmbH, Bremerhaven, Germany) 
Abbott: Vysis RET break-apart (Abbott Molecular, Abbott Park, Illinois) 
Leica: RET (10q11) Kreatech (Leica Biosystems, Wetzlar, Germany) 
Agilent: Dako SureFISH RET BA (Agilent, Santa Clara, California) 
CymoGen: Clear-View FISH RET dual color, breakapart probe from CymoGen DX (Biocare Medical) 
CytoTest: RET break apart FISH probe (CytoTest, USA) 
CSL: RET dual-colour break-apart probe (Chromosome Science Labo, Inc., Sapporo, Japan) 
Macrogen: (LSI) RET dual-color break-apart probe (Macrogen Inc., Seoul, Korea) 
GSP: break-apart probe for RET (GSP laboratory, Kawasaki, Japan).  



LBP: RET (10q11) dual-color break-apart rearrangement probe (LBP Medicine Science and Technology, Guangzhou) 
Metasystems: 10q11 and 6q22 break apart probe (Metasystems, Altussheim, Germany) 
Cytocell: Cytocell Aquarius (Cytocell Cambridge, UK) 
*one probe was a KIF5B/RET probe developed at GSP Research Inc. 

  



Supplementary Table S4: RET-FISH patterns 

RET-FISH patterns considered to be positive Number of publications 

split signals and/or isolated 3′ signals  112,4,5,9,19,26-28,30,35,48 

split signals only 12 3,17,23,34,36,38,48 

split signals and/or isolated 5’ signals 119 

KIF5B-RET fusion 18 

split signals or isolated 3’ signals/isolated 5’ signals 16 

Total 26 
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