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Clinical whole transcriptome profiling improves the detection of clinically actionable fusions over

DNA sequencing alone

Jackson Michuda'; Ben Ho Park, MD PhD? Amy Cummings, MD?; Siddartha Devarakonda, MBBS, MD% Bert O'Neil, MD>; Sumaiya Islam PhD'; Nitya Sharma, PhD"'; Jerod Parsons, PhD'; Rotem Ben-Shachar, PhD'; Alessandra Breschi,
PhD'; Kimberly L. Blackwell, MD'; James L. Chen, MD'; Joel Dudley, PhD"; Martin C Stumpe, PhD"; Justin Guinney, PhD'; Ezra Cohen, MD®

"Tempus Labs, Inc., Chicago, IL; “Vanderbilt University Medical Center, Nashville, TN; 3David Geffen School of Medicine at the University of California, Los Angeles, Los Angeles, CA;*Washington University School of Medicine Saint Louis, St. Louis, MO;

>Community North Cancer Center, Indianapolis, IN; °University of California San Diego Health, San Diego, CA

INTRODUCTION

Gene fusions are an important class of somatic
alterations, contributing to tumorigenesis and
disease progression. While targeted DNA
sequencing panels can be used to detect
clinically actionable fusions, technical and
analytical challenges may produce false
negatives. RNA-based, whole transcriptome
sequencing provides a complementary method
for fusion detection and may improve the
identification of actionable variants. Herein, we
qguantify this theoretical benefit using a large,
real-world clinical dataset to assess clinically
actionable fusions detected from RNA in
conjunction with DNA profiling.

METHODS

We retrospectively analyzed de-identified data
records of 84,938 patients profiled with the
Tempus XT assay (DNA-seq with fusion
detection of 21 genes and RNA-seq with whole
exome capture).

Fusions were detected using the Tempus
bioinformatic and clinical workflow. Candidate
fusions were filtered by read support
thresholds, fusion annotation (i.e., breakpoints,
reading frame, conserved domains), and
manual review by a board-certified pathologist.

Fusions analyzed met OncoKB therapeutic level
of evidence 1 or 2 in any cancer indication.
Cancer-indication matched fusions are denoted
as clinically actionable fusions.

Characteristic
%

Sex % Female 51.0%
Race Asian 1.9%
Black or African
American 5.5%
American Indian or
Alaska Native 0.1%
Native Hawaiian or
Other Pacific Islander 0.2%
Other 2.1%
White 37.0%
Unknown 53.204

Age mean (95% ClI) 59.3(24.4, 82.4)

Table 1. Demographics of patient
cohort (N=84,938)

SUMMARY

e We performed the largest fusion analysis of its kind, comprising a real-world clinical dataset of 84,938 patients, to assess the
improvement in fusion detection from RNA sequencing with concomitant DNA sequencing.

e RNA sequencing identified twenty-three percent of patients with a clinically actionable fusion that would be missed by DNA
sequencing alone. This represents a 29% increase in the number of patients matched to therapies from DNA sequencing

alone.

RESULTS

Fusion dataset encompasses wide array of cancer types and

fusions
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RNA sequencing increases the number of patients matched to targeted therapies
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Figure 2. (A) Of patients with identified fusions, 58% of patients had at least one clinically
actionable indication-matched fusions (dark grey). Of these, 23% of patients had fusions
detected by RNA only (purple). This resulted in a 29% increase in the number of patients with
at least one clinically actionable fusion compared to DNA sequencing alone. (B) Distribution
of oncoKB recommended therapies for clinically actionable fusion events (N=1,254 fusion
events), stratified by assay.

RNA sequencing improves clinically actionable fusion detection across all fusion types

Ovarian Cancer- 1 5 13 4 7 2 . . .
. and cancer indications
Pancreatic Cancer- 6 34 6 23 3 11 4
Prostate Cancer- 1 40 9 3 4 A) Fusion B) Cancer Type
Sarcoma - 24 1 7 9 4 1 22 2 RET - |_ n=148 Thyroid Cancer - t_
. BCR - _ n=129 Acute Lymphocytic Leukemia -
Thyroid Cancer- 13 sl © R 25 i ack - | =295 Chronic Myeloid Leukemia -
Tumor of Unknown Origin- 12 8 69 15 8 8 EGFR?2 i I_ n=177 Colorectal Cancer -
& & D D D & X 0 500 FGrr3 -0 | 104 Biliary Cancer - Figure 3. Percentage of
% 9 \'s QQ~ QQ QQ' QL Number of . | Non-Small Cell L C 3 . . . .
VY F e e & Patients NTRK - R ~-207 R S L clinically actionable fusions
- _-:fgg Heme Other - events detected by each
° . o [ . . - - Other - o [ .
Figure 1. Fusions detected stratified by cancer type and fusion PDGF | Il n-34 S BIE T assay stratified by (A) fusion
type (N=2,160 fusion events identified in 2,156 patients). Black JAK | n=2 Sarcoma - and (B) cancer type.
. . . . . . . -5 ==2 - 3
squares designate indication-matched, clinically actionable rerRL , i KN GERd B GO , |
f . 0% 50% 100% 0% 50% 100%
usions. Percent Total Percent Total
ACKNOWLEDGEMENTS
We thank Vanessa Nepomuceno, Ph.D. for VANDERBILT &7 UNIVERSITY (Ve Co un'rty &£ Washington University School of Medicine in St.Louis David Geffen School of Medicine

visualization and poster review.

Correspondence: jack.michuda@tempus.com

MEDICAL CENTER

Health Network

UC San Diego Health

TEMPUS



