Multiplatform analysis of early-stage cancer signatures in blood
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GCONCLUSION

At overall specificity of 95% (215/226), ELSA-seq

INTRODUCTION

Early detection of cancer is critical for effective treatment and

MATERIALS AND METHODS

¢ ELSA-seq:

Study design: (A) Tissue of Origin (TOO) performance O

reduced mortality. In patients with cancer, a portion of cell-free The study was conducted among 490 The target panel covers 80,672 CpG sites, A ‘= = cases (732 in _the validation set. 92.6% demonstrated robust detection rates of 65% (86/133), 82%

DNA (cfDNA) in the blood stream is tumor-derived (ctDNA), patients with lung cancer (LC, N=178), spanning genomic regions of around 1.05Mb. In g il ] o | o (117/126) of the TOO predictions (125/153), 88% (101/115), and 94% (84/89) at stage I-IV

providing an opportunity to analyze the cancer genome colorectal cancer (CRC, N=187), liver  total, 8312 co-methylation blocks were defined s g3 ase SHENE COMET, respectively, highlighting the potential as a sensitive ctDNA

noninvasively. Although profiling somatic mutations from cancer (LIHC, N=125), and 226 age- and used as features/markers to build the 8 coorecta R 10 . gg_ (B) TOO of (A) categorized by stage profiling approach for early multi-cancer detection.

ctDNA has achieved significant success for cancer diagnosis /sex- matched non-cancer controls. classification model. g F8  wesaousum =ty (stage I: n=35, stage II: N=36 stagé

and surveillance, the sensitivity remains low for early-stage Surgery-resectable patients (stage |- g we 0 46 |98% Il: n=23. stagé IV: n=32) ’ ¢ ELSA-seq correctly predicted the TOO in 93% (117/126) of

disease. ) consisted of 83%, 81%, and 86% ¢ HS-UMI: S - - the cases in the validation set, offering an opportunity for
for each cancer type respectively. The target panel spans 188kb of human genome, ] : ] (C) ELSA-seq detected 84% (27/32) of decoding the ctbNA organ source.

In a multi-center case-control StUdy1 we used a novel deep Patients who were recognized to inc|uding 168 genes that are frequenﬂy mutated in Actual Cancer Type EGFR p.L858R the cases and HS-UMI detected

methylation sequencing technique called ELSA-seq to have anemia, acute infections, |ung cancer. Both cfDNA and paired WBC were B D N e e s b 47% (15/32) of those. Neither assay ¢ In a substudy, ELSA-seq identified nearly twice (27/32) as

generate high-resolution maps of ctbNA from patients with autoimmune diseases, or treated with  sequenced with an average depth of 35,000X. N e o o e e s e reported false positive (0/21). many patients as deep mutation sequencing (15/32) while

e e e e e
i 1

clinicStage 000 1

cancers of lung, colorectum, or liver. To capture the highly reporting no false positives (0/21). It also required no

neoadjuvant therapy were excluded

EGFR

diluted signals from early-stage tumors, a robust machine- from the study. The non-cancer ¢ dd-PCR: O ™0 oo 2tu0 0500 000 se0n o7t ot (D) rl?\ittzct:itci)%n ) of Pon (fopljk358ii biopsied tissues to detect ctDNA at AF as low as 0.02%.
learning classifier was built to identify cancer-associated controls were recruited with the Qx200 (Bio-Rad) was used to absolutely quantify " - o e orimary tum)c/)r) at allele frequency
signals and predict tissue of origin (TOO). Additionally, two criteria of showing no clinical the copies of mutant and wild-type alleles in the ! ooo S (AF) of 0.02% for a patient who ¢ Large-scale prospective studies in high-risk populations and

somatic mutation profiling assays were evaluated in parallel in long-term follow-up will be needed for further evaluation .

a pre-specified substudy.

symptoms or history of cancer at time
of administration.

sample. 30-50ng cfDNA input was required to 7 but

reach 0.01-0.1% assay sensitivity.

tested negative for HS-UMI
positive for ELSA-seq.

FIGURE2

0 10000 20000 30000 40000 50000 60000 70000 80000
Event Number

50% 75% 100%

Accuracy

25%

FIGURET TABLET

(A) ROC curve and AUC

The study consists of four sequential (A) Clinical

steps: marker discovery, marker selection, ancer characteristic A Lo — | 10] o — | 10/ from the training
L At 226 490 187 125 178 - E :
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. stage ota neg pos accuracy &Y . 0
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