Sensitive and unbiased detection of clinically actionable gene
fusions from FFPE tumor biopsies using the Arima-HiC platform
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Introduction

Gene fusions as biomarkers have broad clinical utility in cancer
patients including for accurate diagnosis, early detection, prognosis, © = - : T T e T T e T C. 2
and selection of optimal treatment regimens.

Typically, these fusions are detected using low-resolution
karyotyping, low throughput and biased fluorescence in situ
hybridization (FISH) assays. Alternatively, RNA sequencing | : ; 15 e — 12
approaches can be used but present challenges due to low | i INTRK3 ETV6-5

transcript abundance, transcript length, RNA degradation | A |
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archival and clinical sample type, but typically perform poorly in

Hi-C contact matrix showing 3D interactions between chr12 and chr15. The punctate signal scattered around the lower left of the matrix is indicative of
molecular assays due to DNA damage. complex rearrangements between a segment of chr12 and chr15, with numerous breakpoints. €. a zoom-in Hi-C contact matrix showing 3D interactions m
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shown to have high accuracy for identifying inter- and
intrachromosomal translocations and rearrangements'2,
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3 CD74 5 Figure 5. 3D Genomics Identifies Previously Uncharacterized Structural Variants of
- Potential Clinical Significance. Hi-C contact matrix and associated karyogram

N Y ol L T T T T T S T NI TS I T T showing 3D interactions around a breakpoint creating a CPD-LASP1 gene
et o s 3 . e e w = et _ ' fusion in a bile duct tumor biopsy. To our knowledge, this gene fusion has not

been reported before, however, CPD is a reported 5’ fusion partner such as
with kinase ERBB2> and LASP1 is a reported 3’ fusion partner with KMT2A in
leukemia®.

To address these limitations, we developed a novel approach to
identifying structural variants and gene fusions from FFPE samples
using the Arima-HiC platform and Illumina short-read sequencing. We
performed pan-cancer analysis on 12 FFPE adult tumor biopsies, each
with gene fusions known to be clinically actionable. All cases had

undergone standard of care cytogenetic (FISH) or molecular (targeted Chromosome 10 Chromosome 5 Chromosome 2 « Taken together, these findings demonstrate the analytical utility

cancer NGS sequencing panel) testing. of Arima Hi-C sequencing technology to provide both

m m m chromosome-scale and gene-level resolution for the detection
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across tumor types.
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