Revolutionizing Viral Surveillance: Leveraging LoopCap ", a MIP-Based Technology,
for Comprehensive Viral Genome Coverage and Strain Variability Resilience

molecularloQp

Eric Boyden', Jack Amaral', Hayden Brochuh?, Marelize du Toit', Lakshmanan lyer?, Joseph Juodvalkis', Arjun Patel', Sadie Ricci', Patrick Saunders', Joseph Vieira', Jonathan Williams?, Gregory Porreca’

1 - Molecular Loop Biosciences, Inc. « 2 - Labcorp

@ labcorp

IntrOd UCtiOn Resu Its | ,:A\Ip:ha | - ;Delt:a | - *Bij | :BAEZ | :BA:.4/B?A\.5: | BQ X:BBJ:.S : X:BB.1.:9/X!BB.H6
——— é==' —— S gene
Viral surveillance necessitates reliable and adaptable methodologies to detect and characterize viral variants The LoopCap viral panel designs demonstrated high genome coverage for all targets in silico, ranging from | 0 orFib
e Probe
across diverse and constantly mutating genomes. Molecular Loop Biosciences' LoopCap™ technology offers a 96.57% (HINT) to 99.98% (MPV). In vitro performance was also robust, with coverage ranging from 93.39% (H3N2) — .g

unigue approach to viral surveillance by employing dense tiling of advanced molecular inversion probes (MIPs) to
detect emerging variants via next-generation sequencing (NGS) without allelic dropouts common to amplicon-
based methods (Figure 1).

LoopCap technology is highly scalable, and our unigue probe structure allows us to combine target capture and
library preparation into a single, streamlined workflow, making it easy to implement for any laboratory looking
to establish a NGS-based viral surveillance program. Here, we demonstrate how the unigue features of LoopCap
technology make it an ideal choice for any viral surveillance application.

to 99.56% (MPV) for =1X, and 87.47% (RSV A) to 99.06% (MPV) for 25X (Table 1).
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Figure 2. Robustness of whole genome LoopCap-
based SC2 sequencing. A) Heat map showing

the genome-wide probe coverage of the most
common lineage in circulation for each collection
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Figure 1. LoopCap workflow. 1) For RNA viruses, reverse

Table 1. LoopCap infectious disease panel descriptions and in silico and in vitro coverage statistics.

Densely tiled LoopCap panels for whole genome viral surveillance, combined with state-of-the art MIP capture
chemistry and a streamlined workflow, achieve comprehensive genome coverage with exceptional resilience
against strain variability and allele dropout, as evidenced by the real-world success of our SC2

panel throughout the pandemic and emergence of new variant strains.

transcriptase (RT) synthesizes cDNA from RNA. The resulting Sample 1 In routine, real-world testing at Labcorp, there have been no dropouts due to variants of concern (VOC) in the

?DNA.iS then used as a target fOr the aﬂﬂea“hg of the molecular e —— ——— seguences reported. Since its implementation, the VirSeg SARS-CoV-2 NGS Test has consistently and rapidly Our study also demonstrates the versatility of LoopCap technology, as we engineered whole genome

nversion probes (MIPs). DNA viruses move directly to the S = B captured all COVID-19 surges in the U.S. and has reported ~567K high-quality SARS-CoV-2 genome sequences to panels for a wide range of viruses, with variable fill lengths and tiling densities, for two different

annealing step. 2) After binding to the target (c)DNA, the gap the CDC as of October 2023, . S . L . o
between the two probe ends is filled in and circularized to form Sample N seguencing platforms. Panels for which we were able to obtain reference materials showed exceptional in vitro

a closed "loop”. 3) Unbound and uncircularized probes remain o s e o= The robustness of the genomic coverage across the SC2 VOCs observed at Labcorp, as well as representative performance.

Inear and are removed during the enzymatic clean-up. The R e e e i sample batches selected from different time periods of the SC2 pandemic (Delta, BA1, and XBB1.9/XBB.116) are LoopCap technology represents an adaptable, scalable, and robust method for NGS-based viral surveillance. With

circularized molecules are then enriched, and sample indices
and seguencing adapters are attached, using PCR. &) Samples
are pooled and purified, resulting in a sequencer-ready library.
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detailed in Figure 2.

its resilience and flexibility, LoopCap has the potential to be a transformative tool for detecting and characterizing

viral variants in the face of a dynamic viral landscape.
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