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Reporting Summary
Nature Research wishes to improve the reproducibility of the work that we publish. This form provides structure for consistency and transparency
in reporting. For further information on Nature Research policies, seeAuthors & Referees and theEditorial Policy Checklist .

Statistics
For all statistical analyses, confirm that the following items are present in the figure legend, table legend, main text, or Methods section.

n/a Confirmed

The exact sample size (n) for each experimental group/condition, given as a discrete number and unit of measurement

A statement on whether measurements were taken from distinct samples or whether the same sample was measured repeatedly

The statistical test(s) used AND whether they are one- or two-sided
Only common tests should be described solely by name; describe more complex techniques in the Methods section.

A description of all covariates tested

A description of any assumptions or corrections, such as tests of normality and adjustment for multiple comparisons

A full description of the statistical parameters including central tendency (e.g. means) or other basic estimates (e.g. regression coefficient)
AND variation (e.g. standard deviation) or associated estimates of uncertainty (e.g. confidence intervals)

For null hypothesis testing, the test statistic (e.g. F, t, r) with confidence intervals, effect sizes, degrees of freedom and P value noted
Give P values as exact values whenever suitable.

For Bayesian analysis, information on the choice of priors and Markov chain Monte Carlo settings

For hierarchical and complex designs, identification of the appropriate level for tests and full reporting of outcomes

Estimates of effect sizes (e.g. Cohen's d, Pearson's r), indicating how they were calculated

Our web collection on statistics for biologists contains articles on many of the points above.

Software and code
Policy information about availability of computer code

Data collection

Data analysis

For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors/reviewers.
We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Research guidelines for submitting code & software for further information.
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Following targeted enrichment described in this manuscript, nanopore sequencing data was collected via ONT standard protocols. The
library from one tumour sample was loaded onto one Flow Cell (R 9.4, ONT) according to the manufacturer's protocol. Sequencing was
performed on a GridION X5 instrument (ONT) and basecalling was performed by Guppy (ONT).

Detection of gene fusions was performed by the bioinformatics pipeline NanoFG, described in this manuscript. NanoFG requirements,
readme, and pipeline are at https://github.com/SdeBlank/NanoFG.

Reads were mapped to the human reference genome version GRCHh37 by using minimap2 (v. 2.6) and the produced SAM file was
compressed to bam format and indexed with samtools (v. 1.7). Next, structural variations were detected from the bam file with either
NanoSV (v. 1.2.4) or Sniffles(v.1.0.9). NanoFG selected candidate SVs that possibly form a fusion gene by annotating both ends of an SV
with genes from the ENSEMBL database. If both ends of the SV are positioned in different genes it was flagged as a possible fusion. Next,
all the reads supporting the candidate SVs were extracted with samtools (v. 1.7). All reads extracted per candidate fusion gene were re-
mapped using LAST (921). Then, NanoSV was used to accurately define the breakpoints in the remapped fusion candidates.
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Data
Policy information about availability of data

All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A list of figures that have associated raw data
- A description of any restrictions on data availability
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Life sciences study design
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Randomization
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Data availability

Low coverage WGS Binary Alignment Map (BAM) files from nanopore sequencing are available through controlled access at the European Genome-phenome
Archive (EGA), hosted at the EBI and the CRG (https://ega-archive.org), with accession number EGAS00001003964. Requests for data access will be evaluated by the
UMCU Department of Genetics Data Access Board (EGAC00001000432) and transferred on completion of a material transfer agreement and authorization by the
medical ethical committee of the UMCU to ensure compliance with the Dutch medical research involving human subjects act.

The ENSEMBL database for genome build GRCh37 can be found at https://grch37.ensembl.org/index.html.

This study was a proof-of-principle establishing the feasibility of using FUDGE for fusion gene detection. Numerous cancer types with varying
fusion genes and breakpoints were used, depending on availability of DNA from collaborators. No sample size calculation was performed,
however, to ensure that the technical and bioinformatic pipeline of FUDGE was not crRNA or gene specific, we included a variety of cancer
types, fusion genes, and unique breakpoints. FUDGE performed well on these targeted ten recurrent fusion partners within eight solid and
hematological tumor specimens and identified 22 unique fusion gene configurations.

No data was excluded from this analysis.

Detection of fusion genes was the primary aim of this study and not validation of the reproducibility of the assay. However, for fusions that
were detected by FUDGE with a low amount of fusion-spanning reads, we performed a breakpoint PCR with breakpoint specific primers to
validate the presence of the fusion.

Randomization was not relevant for this study as it was a proof-of-principle of the method of FUDGE to detect fusion genes.

Assessment of two samples was done in a blinded manner as described in the text to evaluate if FUDGE could detect unknown fusions. In K1,
the gene fusion was not previously detected by diagnostic efforts. In K2, the sample to be sequenced was randomly chosen by the technician
and blinded from those doing downstream analysis using NanoFG for fusion gene detection.




