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inimal/Molecular residual disease (MRD) refers to the small number of tumor cells which may remain within a patient after therapeutic intervention. The detectionh
these remnants and monitoring of their abundance is a promising prognostic marker to identify individuals at risk of recurrence or in need of adjuvant therapy. Due to
the low abundance of ctDNA present in samples obtained during remission, MRD assays need to be highly sensitive. In addition, each individual will have a different
set of somatic variants, requiring personalized solutions for detection. Therefore, personalized NGS assays with high sensitivity and specificity are needed for MRD
diagnostics.

To address this need and empower accurate assessments of MRD, Twist Bioscience has developed the MRD Rapid 500 Panels. This product enables customers to
design, manufacture and ship fully personalized MRD panels (up to 500 targets) in as little as six days.

To demonstrate the detection sensitivity of Twist Rapid 500 MRD panels, we designed five custom MRD panels which specifically target somatic variants found in
Breast, Lung, CRC, Melanoma and Renal Cell Carcinoma. Each of these MRD panels were designed to include 197 targets, with 3-5 variants per tissue origin and a
selection of passenger mutations. Probe sequences of each panel were designed to incorporate the variant allele in the test sample set. To create the sample set, we
blended synthetic variant sequences with fragmented cell line gDNA (NA12878) to form a contrived specimen which approximates the profile cell-free and circulating
tumor DNA. Five frequency levels were created with average variant allele frequencies (VAFs) of 0% (WT), 0.01%, 0.05%, 0.1% and 2%. Libraries were prepared with
UMI adapters and target enrichment was performed using the MRD panels.

With a sequencing depth of 80,000x, variant calling results revealed that an average of 20 SNV targets can be detected with confidence in the 0.01% VAF samples for
each MRD panel, clearly distinguishable from the WT control samples. In addition to demonstrating the accuracy of variant calling by targeting the alternate allele, we
showcase the utility of targeting a large number of variants for the detection of an MRD signature at very low levels (e.g. 0.01% VAF).

qummary, the performance of the Twist MRD Rapid 500 Panels showed high detection sensitivity of ultra low-frequency somatic mutations.

Experimental methods
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To evaluate the detection sensitivity of MRD panels, we generated this pooled VAF series consist of synthetically designed variant sequences that mimic ctDNA,
combined with background gDNA that was fragmented, end-repaired, A-tailed, and purified by Twist EF2.0 kit and closely mimics the DNA size profile of naive
cfDNA. The ctDNA sequences are designed as a tiled pool of ~167 bp sequences that closely mimic natural ctDNA and cover 458 individual mutations including
single-base substitution, small (2-4bp), medium (5-9bp) and large (10+bp) insertions and deletions. Samples of 5 contrived VAF levels (0% (WT), 0.01%, 0.05%,
0.1%, 2%) were created and QCed by ddPCR, then library prepared with Twist MF kit and UMI. These UMI libraries were captured with 5 Twist Rapid 500 MRD
panels (targeted both reference and alternative alleles) using standard hybradiation v2 protocol for MRD application. The MRD target enrichment libraries were
sequenced using illumina Nextseq and analyzed using Twist UMI pipeline.

Bioinformatic methods
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After base calling and FASTQ generation, reads were first downsampled to a fixed depth based on the target space of the panel. Reads were then pre-processed to
mark adapter sequences (Picard) and to isolate UMI sequences (fgbio) into an unaligned BAM file. Raw reads were aligned to the human reference genome
(hg38/GRCh38) using BWA, and were merged with the unaligned BAM to provide UMI information. After alignment, UMIs were error-corrected and grouped based
on strand and UMI sequence, and consensus reads were called with a duplex strategy (fgbio). Unless otherwise specified, reads were subsequently filtered to keep

only duplex consensus families, or those with at least one supporting read derived from each strand. After consensus calling, raw allele counts were obtained using
thools, or variant calls were obtained using Mutect2 (GATK) depending on the specific needs /
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ROC curve analysis

ROC (Receiver Operating Characteristic) analysis was developed as a standard methodology to
quantify a signal receiver's ability to correctly distinguish objects of interest from the background noise
in the system. ROC curves are frequently used to show the connection/trade-off between clinical
sensitivity and specificity for every possible cut-off in a graphical way for a test or a combination of
tests. In addition the area under the ROC curve gives an idea about the benefit of using the test(s) in
guestion, which has a meaningful interpretation for disease classification from healthy subjects.
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We applied ROC analysis (Fig.4) with MRD target enrichment variant calling dataset to 1) simulate the |
diagnostic power of Twist MRD panels as compared to approaches that profile smaller numbers of
sites, and 2) to find the optimal thresholds of detectable VAF levels and targeted variant sites. From our
ROC analysis, larger target numbers (>50 sites) are beneficial for detection from lower VAF (<0.01%) ,
samples. When the MRD target numbers are lower than 50 sites at 0.01% VAF samples, the simulated s oon] 4
ROC curves are close to the diagonal line suggesting the difficulty of distinguishing between true and 1 ’
false positive variants. However, when MRD target numbers are higher than 50 sites at 0.01% VAF -
level, the MRD test is able to discriminate between true and false positive variants close to 100 % '
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sensitivity and 100% specificity. Moreover, even with target numbers as low as 10 sites, the test still ] 71 71 ‘. |
shows excellent accuracy and precision at VAFs higher than 0.05%. t | ] | »
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In summary, to achieve better detection sensitivity and specificity of MRD test, we suggest to ; : ) : : :
iIncorporate more target sites (>50 sites) to the MRD panels for samples with 0.01% or lower VAF T Tt T Ty T o
evels.
\ Fi_gure_ 4 ROC curve a_nalysis to show the connection between sensitivity and specificity /
with different target sites at each VAF level
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