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INTRODUCTION

The identification of oncogenic driver
alterations has profoundly transformed
the natural history of non-small cell lung
cancer (NSCLC).

Gene fusions have emerged as key
actionable drivers with substantial evi-
dence supporting their clinical relevance.

However, most studies have focused on
well-established fusion actionable drivers,
whereas the broader fusion landscape
remains insufficiently characterized.

We aimed to comprehensively analyze
RNA fusion events in NSCLC and as-
sess their clinicopathologic associa-
tions.

METHODS

We analyzed patients with NSCLC
enrolled in the Total Cancer Care Pro-
tocol at The Ohio State University
Comprehensive Cancer Center who un-
derwent research-grade RNA sequencing
of primary or metastatic tumor tissue after

providing signed consent (IRB20252132).

Gene fusions were identiflied using the
ARRIBA and STAR-Fusion pipelines.
Fusions involving cancer genes annota-
ted in OncoKB or COSMIC were classify-

ed as “known-gene fusions”.

We evaluated tumor fusion burden (total
number of uniqgue RNA-level fusions per
sample), classical oncogenic driver
fusions, clinicopathologic associations,
and exploratory overall survival analyses

restricted to patients with advanced
NSCLC.
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*Other NSCLC was excluded for the statistical analysis

. Figure 1. (A) Consort diagram. Fusions in which at least one partner gene was annotated in OncoKB, COSMIC fusion TSV, or the COSMIC Cancer Gene Census were classified as known-gene fusions.
. (B) Patient characteristics. (C) Distribution of patients with fusion+ tumors.
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29 tumors (6.1%) had fusions involving typical oncogenes
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DISCUSSION AND CONCLUSION

Histological Subtype

Values represent median and sample size (n)

Squamous histology was associated
with a higher median fusion burden

Fusions were frequent also in
Squamous NSCLC
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*Described as oncogenic

*Median analysis using Wilcoxon-Mann-Whitney test

Fusions with common partners
were associated with a lower
overall fusion burden (p=0.01)*
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i Figure 3. (A) Comparison of fusions by histology. (B) Histological distribution in patients with known-gene fusions. (C) Histological distribution in
i Patients with known-gene fusions. A "hub" is a highly "promiscuous" gene that can fuse with multiple and diverse partner genes. Gene with high
\_ connectivity and frequency. Statistical comparison of Network Connectivity. *P-value in Wilcoxon Test. P-value for Permutation Test: 0.68
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. Figure 4. Canonical and putative oncogenic fusions in clinically relevant driver NSCLC genes
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i Figure 5. Exploratory Kaplan-Meier analyses, with significantly shorter survival in patients harboring
'\ >3 fusions than in those with 1-3 fusions (HR, 1.69; 95% Cl, 1.00-2.88; p=0.033).
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Actionable Take Away Message

« NSCLC exhibits a complex and
heterogeneous fusion landscape
beyond canonical targetable re-
arrangements. Although many
RNA sequencing-detected fu-
sions were likely Dbiologically
incidental, a subset Iinvolving
Known cancer genes occurred
across different NSCLC histolo-
gic subtypes.

Future Direction for Research

 These findings suggest that
fusion burden may have clinical
relevance Iin NSCLC; however,
systematic strategies integrating
clinical context, structural and
functional evidence features are
needed to prioritize potentially
meaningful fusions.

REFERENCES & ACKNOWLEDGEMENTS

References

. Liu SV, et al. Oncogenic gene fusions in cancer: from biology to therapy. Signal
Transduct Target Ther. 2025
Sorokin M, et al. Clinically relevant fusion oncogenes: detection and practical
implications. Ther Adv Med Oncol. 2022
Dillard A, et al. Comparison of Targeted RNA-Sequencing Platforms for Oncogenic
Fusion Detection in Non-Small-Cell Lung Cancer. J Mol Diagn. 2025

‘QRIEN

Oncology Research
Information Exchange
Network

Acknowledgements

We acknowledge the Total Cancer Care® (TCC) project at
The Ohio State University Comprehensive Cancer Center
James Cancer Hospital and Solove Research Institute (OSUCCC—James)

Artificial Intelligence (Al) Use Disclaimer

During the preparation of this work, the authors used generative artificial intelligence tools
(ChatGPT, OpenAl) exclusively to improve English language, grammar, and clarity. After
using this tool, the authors reviewed and edited the content as needed and take full
responsibility for the final content of the manuscript.

*This work received no specific funding.

A . ‘ -

e e | ) A——— . o W ol )~

mian AL LN R AR ama fisEnmn Hian
. . B ' e . - - . . . ' " . e


mailto:Diego.Enrico@osumc.edu
mailto:Christian.Rolfo@osumc.edu
mailto:Diego.Enrico@osumc.edu
mailto:Christian.Rolfo@osumc.edu

	Slide 1

