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1. Abstract] /[4. Candidate Dropouts and Results

As the SARS-CoV-2 (SCV-2) virus evolves, diagnostics and vaccines against novel strains rely on viral genome
sequencing. Researchers have gravitated towards the cost-effective and highly sensitive amplicon-based (e.g. ARTIC) and
hybrid capture sequencing (e.g. SARS-CoV-2 NGS Assay) to selectively target the SCV-2 genome. We provide an in silico
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predictive model to compare these 2 technologies and present additional data on the high scalability of the SARS-CoV-2 300 N\ 300
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SARS-CoV-2 NGS Assay (Twist Bioscience) using viral isolates with mutations within amplicon primers and hybrid capture
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Mismatches in Amplicon Primers and

Figure 5.1: Comparison of percent genome coverage at 5x depth between Twist hybrid capture and ARTIC workflow on clinical
H b rl d C a _t r P r b \ specimens with different variant profiles. Twist's SARS-CoV-2 NGS Assay showed uniformity of coverage (>99%) across the viral genome,
\ y p u e O eS / while the ARTIC workflow showed dropouts on clinical samples with detected SCV-2 from the Alpha (B.1.1.7), Delta (B.1.617.2) and NYC

(B.1.526.1) lineages. The percent of the SCV-2 genome recovered and genetic variants identified compared to the reference genome are
The total number of mismatches that intersected either ARTIC amplicon primers or Twist hybrid capture probes was counted indicated (top) with high callable coverage (blue) shown. The proportion of known genetic variants of SCV-2 strains as reported in NextStrain as

for each virus (Figure 3.1). Since Twist hybrid capture probes cover the entirety of the SCV-2 genome, the number of of 03-07-2021 from across the world are shown (bottom). Variants are only shown in genomic regions that have sufficient coverage.
mismatches is equal to the total number of mismatches called for a given virus (mean = 33). In contrast, the 218 ARTIC

primers, ranging 22-30bp in length, overlap 4,908 base pairs (16.4%) of the SCV-2 genome, and were found to have an
average of 1.9 mismatches per virus. Twist hybrid capture probes are robust to mismatches exhibiting 50% efficiency at =210
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primers, only mismatches within the last 6bp from the 3-prime end were considered. 101,432 distinct VOC viruses (27%) causing missing a SNP. e
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orange line) in Twist probez was 38 isolates (0.01%). ( ’ o 1:007 7 " Presence/Absence /0 Percent coverage of Figure 5.3: The mlnlaturlze(_al e_;ARS-COV-Z_N_GS
€ ] CT Valve genome at 10xdepth 3553y workflow was optimized on clinical
(0% ARTIC Amplicon Primers o Twist Hybrid Capture £ 0.75- . sis  reme  rome 1 1 samples (n=10). The SARS-CoV-2 NGS Assay
Q ] ° s egfver ) 1 Fosive ‘ ‘ with decreased library preparation volume (0.2x
105? 10° §,o 50 | e T Femee T e 099 ovs  from 2.5x) provided sufficient coverage across the
L, 10% L 10¢ s 4 B 7595 e rame o9 o9 | Viral genome at different depths on clinical
§ (03 5 § 103 éo.zs—: | 2??22 Posiive | _Postive 0.99 0-?9 specimens. The table shows that reduced volumes
.'>= ’ «>= e 1\ [*\ adrs pesiive. | Negative 0.43 of 0.2x and 1x yield ample coverage to call
10% 4 10° 0.00- | 0o co0e 33474 Positive egat 252 : presence/absence and genetic variants on
o : 10 1x D5expth o;‘g‘overi‘;"e 100x - | samples with a CT value below 30.
- The miniaturized hybrid capture workflow can be adapted to support high-throughput
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sequencing, SARS-CoV-2 detection and surveillance with decreased cost and automation.
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\_Figure 3.2: VOC Mismatches within a Single Amplicon Primer or Hybrid Capture Probe. ) [ Financial Disclosures: All authors are employees and/or shareholders of Twist Bioscience or Biotia. ]
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