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Analytical sensitivity
_ LoD 800 copies/ml
Background: COVID-19 has quickly spread throughout the world, causing an international public health ——f ggio‘;ig ;gin::IPe :\i;bs (r— = A. SA'P"“ Di"‘:’s"y Metrics B. Bray C""",s Dissimilarity D- s menrss EEE—
emergency with an alarming global shortage of COVID-19 diagnostic tests. We developed and clinically To assess inclusivity in silico, we performed BLASTN alignment using 994 probes against 3.4 4// /. Inclusivity o m ) - 4 3;32 e e . m
validated a next-generation sequencing (NGS)-based target enrichment assay (Twist Bioscience) with the million viral nucleotide sequences from NCBI Virus (including ~50,000 SARS-CoV-2 genome <~ { y, Validation sample set E‘ KCross-reachw’ry Py % 33 T Ez:: ? ] 210 ) -
COVID-DX Software (Biotia) for the detection, characterization, and surveillance of the SARS-CoV-2 viral nucleotide sequences from GISAID). Our analysis identified 50,987 sequences in the GISAID | 30+ and 30- NP swabs b e N E ﬁz gz:: g / I
genome. database with high identity matches (150 sequences with 100% mean identity and 50,816 Clinical evaluation ° 1 £ 'g:; . i
Methods: The SARS-CoV-2 NGS assay consists of components including library preparation, target sequences with =80% mean percent identity to our probes). False positives occurred only in g J e v " rote e postive Negwive
enrichment, sequencing, and a COVID-DX Software analysis tool. Library preparation starts with extracted closely conserved viruses such as bat coronavirus, infectious bronchitis virus, and transmissible The LoD (analytical sensitivity) was determined to be 800 copies/ml. Top 50 Microbiome Taxa AMR - Actinomyces pacaensis L::::::;p.omumnm
RNA from nasopharyngeal (NP) swabs followed by cDNA synthesis and conversion to lllumina TruSeq- gastroenteritis virus strains. Additional alignment to 26 clinically significant microbial genomes The positive and negative percent agreement was calculated in relation to the EUA RT-PCR ,,: o ' - { .
compatible libraries using the Twist Library Preparation Kit via Enzymatic Fragmentation and Unique Dual and the human genome showed no homology (=80%) between the cohort genomes and the comparator method with the combined discovery and independent validation set (n=120; 23; m%&:s _
Indices (UDI). The library is then enriched for SARS-CoV-2 sequences using a panel of dsDNA biotin- probes, enabling the use of this combined genome to filter off-target reads. PPA [95% Cl]: 95.2% [920 %-100%)] and NPA [95% ClI]: 98.3% [95.2%-100%]). tH . " :,
labeled probes, specifically designed to target the SARS-CoV-2 genome and sequenced on an lllumina 0 " g
NextSeq 550 platform. The COVID-DX Software analyzes sequence results and provides a clinically ' O pitee e Positve Nogaive
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1

is Tannerella spp. Atopobium parvulum

[o]

oriented report, including the presence/absence of SARS-CoV-2 for diagnostic use. An additional research

use only report describes the assay performance, coverage across the viral genome, genetic variants, and SA RS_C ov_2 GEN ETIC VARIANTS

phylogenetic analysis. Additionally, we generated Nextera Flex DNA sequencing libraries and utilized the
BIOTIA-DX Pipeline to assess the microbiome composition, antimicrobial resistance (AMR) profiles, and : SARS-CoV-2 Genomic Mutations Gene Protein New Mutations Sample Genomes: 71 GISAID Genomes: 4970

Compared to GISAID . . . .
Mutation sites: 257 Mutation sites: 5723
Orflab NSP2 13

Orflab NSP3 25
Orflab  NSP4 A total of 106 metagenomic libraries were prepared with lllumina’s Nextera Flex Kit, sequenced, and
@lifillabR NSk subsequently processed with the BIOTIA-DX Software. After human sequences removal, only 21
Orflab — NSPo COVID-19 negative (CVN) samples and 25 COVID-19 positive (CVP) samples were further analyzed for

Orflab NSP9 /Replicase . . i ) i
Mutation Orflab  NSP10/RNA synthase their microbiome composition, AMR profiles, and virulence factors.

None

Described Orflab  NSP12/RNAdepRNApol Alpha Diversity metrics showed no significant difference in richness or evenness between CVP and CVYN
B New - | oL s .
) Orflab  NSP13/Helicase samples (Panel A). Bray Curtis Dissimilarity Index (Panel B) exhibited 4 clusters, of which cluster A and
ocation

B NYe Orflab  NSP14/NSP11 cluster B are largely dominated by CVN and CVP samples, respectively. Overall, the microbiome profiles

BTN
Clades Onfilab R NS B /ASShl are in concordance with previously reported respiratory microorganisms, such as Streptococcus,

2 Orflab NSP15/EndoRNA . . c
B 200 o~ /EndoRNAse Veillonella, Rothia, and Prevotella species (Panel C). Linear Discriminant Analysis Effect Size (LEfSe)
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19A Orflab NSP16/NSP13

B o 5 e Spike (RBD only) 26 (7) revealed 8 bacterial taxa that are significantly increased in CVP samples (Panel D), of which 3/4
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virulence factors of subset samples.

Results: The SARS-CoV-2 NGS Assay was validated on 60 positive and 60 negative clinical samples. To
measure the sensitivity and specificity of the assay, the positive and negative percent agreement (PPA,
NPA) was defined in comparison to an orthogonal EUA RT-PCR assay (PPA [95% Cl]: 95.2% [20 %-100%)]
and NPA [95% Cl]: 98.3% [95.2%-100%]). Data reported using our assay defined the limit of detection
to be 800 copies/ml using heat-inactivated SARS-CoV-2 viral genome in clinical matrices. In-silico analysis
provided >99.9% coverage across the SARS-CoV-2 viral genome and no cross-reactivity with
evolutionarily similar respiratory pathogens. We identified new mutations, including 26 in the spike protein.

Positive  Negative Positive  Negative

A23403G
G25563T

— C11916T
— C18998T
— G29540A

Metagenomic analysis revealed 8 taxa significantly increased in COVID-19-positive patient samples.
Conclusion: The SARS-CoV-2 NGS Assay powered by the COVID-DX Software can be used to detect the
SARS-CoV-2 virus and provide additional insight into genetic variants to track transmission, stratify risk,
predict outcome and therapeutic response, and control the spread of infectious disease.

species-level taxa were further confirmed to be significant when comparing their relative abundances
using a Mann-Whitney U- test (Panel E). Additionally, a total of 13 AMR genes were detected among all
samples (CVP = 19, CVN = 12) with mel, which confers macrolide resistance, being significantly
overrepresented in CVP samples.
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71 SARS-CoV-2 positive samples were collected from 2 geographic locations (NY, TN) and
processed by the SARS-CoV-2 NGS Assay, including COVID-DX Software

Lsprocein Boreza 733 mutations were detected at 257 different mutation sites The SARS-CoV-2 NGS Assay powered by the COVID-DX Software can be used to detect the SARS-CoV-2
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%?ﬁ %:RF,S“ 124 new mutations were identified, the majority located at Orflab and 26 at the spike
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viral RNA in clinical settings and provide additional insight into genetic variants to track transmission,
I T T T O P o T | stratify risk, and predict outcome and therapeutic response.
o SRR Samples collected from 2 geographic locations share similar genetic mutations Our approach allowed the identification of 124 new genetic mutations, including 26 in the spike protein,

in addition to mapping genetic mutations in two geographic locations with different mutation patterns.
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Mutation Mutation Location in Samples in GISAID Properties The metagenomic study revealed alteration of the respiratory tract microbiome and AMR profile in
COVID-19 positive patient samples that needs to be further analyzed in correlation with extensive clinical
metadata.

NGS-based genetic epidemiology and infectious disease diagnostics are valuable assets to fight against

Most Frequent Mutations in All Samples C Biotia
A23403G D614G All 65 11 S gene Spike non-synonymous radical :L%Qifd?,:é?:i‘;om

c2417 extagenic All 67 15 5'UTR NA NA NA
C14408T P4715L All 63 12 ORF1ab NSP12/RNApol non-synonymous radical

C3037T F924F All 62 12 ORF1ab NSP3 synonymous NA
G25563T  Q57H Al 60 12 ORF3a ORF3a Profein  non-synonymous  conservative the current COVID-19 pandemic and control the spread of infectious diseases.
C1059T T265I All 57 7 ORF1ab NSP2 non-synonymous conservative Software Service Order
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G29540A  extragenic All 16 5 N/Orf10 Linking Region NA NA NA SRR S
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User Portal to order tests, upload files for analysis, download report
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80 SARS-CoV-2 Positive . S ' Ol el REEE ool ot M MCChs It achieve faster turnaround time with built-in automation, increase specificity and sensitivity, and extension to
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60 SARS- CoV-2 Negative 8 C10319T  L3352F 4 ORFlab NSP5 non-synonymous  conservative e saliva and other specimens. Ve are expanding our probe panel to detect other respiratory pathogens tor

Shotgun, Metagenomics
gun, Jd BIOTIA-DX Microbiome. AMR. VF A4197G E1311G 1 ORFlab NSP3 non-synonymous radical Select File | or Drop e here . . lihi d h
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C15924T  Y5220Y 1 ORFlab NSP12,/RNApol synonymous NA i Biotia focuses on enabling personalized, data-driven pathogen discovery from the individual to the
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SARS-CoV-2 NGS ASSAY: The SARS-CoV-2 NGS Assay is a highly sensitive nucleic acid hybridization community level by providing precision infectious disease diagnostics, NGS-guided patient treatment,

capture-based assay used for the detection, characterization, and environmental monitoring of the SARS- global databases, and predictive analysis, with e ultimate goals of preserying the efficacy of yaccines

CoV-2 virus. It utilizes Twist Bioscience’s unique ability to rapidly develop virus-specific panels by DNA

it cid Beiels auiralaimhe ssivwere and eeilie alsebiiies ([EVIB- B [.ON. and antimicrobials and moving toward the eradication of death due to infectious diseases.

COVID-DX: The COVID-DX Pipeline includes removal of low-quality reads, alignment to SARS-CoV-2 and
off-target human and microbial genomes, extraction of mapped reads, modeling of coverage using a
sliding window to determine presence/absence of the SARS-CoV-2 virus, genetic variant calling, viral

clade estimation, and phylogenetic tree generation with a background of 3,365 global samples (GISAID).
COVID-DX combines Cromwell, WDL, Docker, and GATK Best Practices on the Microsoft Azure cloud.

BIOTIA-DX: The BIOTIA-DX is a metagenomic analysis tool that identifies and estimates the abundance of
organisms present in environmental or clinical samples using a lightweight data structure based on k-mers.

®  For the SARS-CoV-2 NGS Assay, an average of 15.1M and 1.5M reads were obtained from positive and negative samples, respectively. HS metrics showed an average of 43% on target
reads, ranging from 0.005% to 99.5%. Additionally, our target enrichment approach yielded an average fold enrichment of 46791x, ranging from 5.9x to 108,602x. Subsampling to

500,000 reads per sample did not significantly change fold enrichment (mean: 108598x) or on-target reads (mean: 40.3%). Wi ek Acmes Berd, B Ger ler wedlk an dhe SARGCVED sensie varisms and dhe Ukiverdly of

= As for NP metagenomics, an average of 10M and 7.3M reads were obtained from positive and negative samples, respectively. After removal of reads mapping to human DNA, an Tennessee (Colleen B Johnson, PhD, Shruti Bansal, Mariah K Taylor) for providing clinical samples and
average of 1.7M (CVP) and 1.9 M (CVN) microbial reads were used for further analysis. running orthogonal gPCR testing.




