Supplementary Figure 1 | Performance of computational methods for gene fusion prediction
tested on two paired-end RNA-seq datasets (Edgren et al. 2011; Berger et al. 2010) for which a
list of PCR-validated fusions was available. Performance was assessed in terms of total gene
fusions called (‘Tot fusions’) and number of validated fusions identified (‘True positives’). The
tested methods were: STAR-Fusion (Haas et al. 2017), FusionCatcher (Nicorici et al. 2014),
EricScript (Benelli et al. 2012), and Arriba (https://github.com/suhrig/arriba). Arriba was run with
the ‘-c L, -c M, or ‘-c H’ option to select fusions based on their confidence score as explained
in the main text.
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Supplementary Figure 2 | HLA coverage plots generated by OptiType for the SRR1035698 (a)
and SRR1107834 (b) datasets, showing the low HLA-B gene read coverage of the latter.
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Supplementary Table 1 | Results of NeoFuse analysis of paired-end RNA-seq datasets from
the MCF7 breast cancer cell line in terms of: number of fusion neoantigens identified (unique
peptides), number of unique neoantigen-generating gene fusions, percentage of out-of-frame
gene fusions, and percentage of fusions with premature stop codons. The first column reports
the identifiers for data retrieval from the European Genome-phenome Archive (EGA,
https://www.ebi.ac.uk/ega/home) or from the Sequence Read Archive (SRA,

https://www.ncbi.nlm.nih.gov/sra).

Dataset identifier

Fusion
neoantigens

Gene fusions

Out-of-frame
fusions [%]

Premature
stop codons
[%]

EGARO00001163650 200 58 91.38 65.52
SRR1035698 108 31 83.87 61.29
SRR1107833 155 41 78.05 58.54
SRR1107834 185 40 80.00 55.00
SRR1107835 150 37 81.08 48.65
SRR1313067 97 29 82.76 58.62
SRR2532362 139 45 88.89 57.78
SRR925723 118 35 85.71 62.86
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Supplementary Table 2 | Class-I HLA genes results obtained with NeoFuse on paired-end
RNA-seq datasets from the MCF7 breast cancer cell line: genotypes and expression levels in
transcripts per million (TPM, in brackets). In bold, the MCF7 genotype in agreement with the
gold standard defined in (Adams et al. 2005) using high-resolution sequence-based typing.

Dataset identifier HLA-A HLA-B HLA-C
EGAR00001163650 G?;;’;) E(*:;i;g; 33(115.:701 1)
SRR1035698 G’;’;Z)O;) B*18;(7J; ?:;?4:02 ::1*;);;011)
SRR1107833 ';‘22252; E(‘:‘;‘égi ?7(1)502 )1
SRR1107834 ?;2_2{;2; E(‘:jﬁg? ((372552 )1
SRR1107835 ‘(\22293; E(‘:‘;‘;g? ((37(13553 )1
SRR1313067 2?42_3);) E(32; zg; (3;005.:9011)
SRR2532362 ﬁ?;g) 5(35;812; 8;05%051)
SRR925723 '?;2_2512; E(*;gg?? C(:;?z:g )1
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