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Portable Sequencing System for SARS-CoV-2 Isolates
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Sequencing technology requires advanced laboratory
facilities and specialized training which increases the end-
to-end time to reach actionable insights and limits the
regions able to participate in biosurveillance. The rapid
rate of mutation of RNA viruses, like SARS-CoV-2,
challenges the limits of our current sequencing and
software technologies in understanding shifts in these
viruses. We suggest that a portable, near real-time, whole
genome sequence-based, server independent system
would provide solutions to this challenge. The aim of this
study was to apply a portable sequencing and analysis
system to SARS-CoV-2 isolates. The system converts Oxford
Nanopore Technologies reads to high-quality, complete,
strain-specific genome sequences.
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*Boxes outlined in green represent the bioinformatics
pipeline.”

The pipeline is available for Windows, Mac, and Linux with
CPU and GPU based basecalling.
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Introduction
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Conclusions

Accurately identifying variants of SARS-CoV-2
through field portable applications allows
early detection and tracking of variants,
which increases preparedness and is
especially beneficial in resource-constrained
regions. The system can be customized for
different sample types, organisms, scientific
questions, visualizations, and physical
configuration. As a result, the portable
sequencing system is extensible to multiple
use cases.
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Results

A portable sequencing and analysis system, outfitted in a single, rugged protective case, was
assembled with the required equipment to extract and sequence samples. A comprehensive
dashboard was developed to visualize and interact with SARS-CoV-2 whole genome sequencing
data using the sample metadata and sample lineages obtained from the pipeline. The
dashboard accurately visualized the trend of SARS-CoV-2 variants over time. The SARS-CoV-2
genome sequences were also submitted to public repositories such as NCBI and GISAID.
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Noblis Portable

SARS-CoV-2 Genomlc Survelllance Dashboard

Comprehensive Dashboard for Visualizing and Interacting with SARS-COV-2 Genomic Sequencing Data.

Sequencing: Noblis Bioportal:
Filters Samples () Deltalineages @ GISAID ® GenBank @& States Represented o Gender ® Age @
Sample Collection Date 26E Female Male Min Age Med Age Max Age
Riinge 78 288 279 21 165 132 4 43 103
1/5/2020 12/17/2021
& Interactive Map of SARS-COV-2 Sample(s) in the U.S. Interactive Stacked Bar Plot of Monthly Percentages of

Data Source SARS-COV-2 Sample Lineage(s)

(All)

Null

GISAID lfvf
(® Noblis

Year of Collection date

(Al -

SCAN ME

References

Inferred Origins

(All) v

Variant Classification

% of Total Distinct count of Sample Name
|,_)
00 O
3 3
B.1.1.529 AY.3
B.1
I T
. B2
T N
B Bl 8117
' W BT
|| S : T By A .\ 70 |
B.1.617.2 B.1 [AY.44
| B.1617.2 N IAN25 Av.3)
TAVI03T  Avas [

60%
40%
20%

0%

-
P, °
- 'T;» ‘
£

V| (A ‘;; N\

| - ‘ o sl EEENFEEEEE == Artic Network. . Retrieved March 23, 2022, from
1 s | Ny, WRTEN 2o coec o b oo on o8 https://artic. network/ncov 2019/ncov2019-bioinformatics-sop.html
V| Varian t Being Monitored *35,1,‘ T, Sy \ = b e By Sy e s Do S B B R L . . .
e 2} " gy = Wy - S 28££833 552533548 <2= Quick, J. (2020). nCoV-2019 sequencing protocol v1 [Preprint].

- 2 | g Zgsk 5= 235829 : i i i

RS ST - SR = ES58R3 2S5k https://doi.org/10.17504/protocols.io.bbmuikéw
Lineages | -
AD - Interactive Table of SARS-COV-2 Sample(s) Metadata

SARS-CoV-2 Delta Variant Isolates from Vaccinated

SARS-LACESampies i Al Saegs; ndividuals. Brinkac L, Diepold S, Mitchell S, Sarnese S, Kolakowski

Legend Sample Name Collection location Pangolin lineage Variant Classification Inferred Origins Inferred Origins Confidences _F, Nelson WM, Jennings K. BMC Genomics. 2022.

Variant Classification MD-Noblis-S477B09S MD B.A1.7 Variant Being Monitored VA 0.5714 | A . . i i i

B Variant of Concern MD-Noblis-S478B10 MD B.1.1.7 Variant Being Monitored WA 0.4594 ”lttDS.//dO].Ol’g/ 1 0'1 186/51 2864 022 08652 Z

B Variant Being Monitored MD-Noblis-S486B18 NMD B.1.526 Variant Being Monitored CA 0.1812

Bl Others MD-Noblis-S517B02 MD B.4.1.7 Variant Being Monitored PA 0.5714 AC kn OW le d Q m e n ts
MD-Noblis-S521B09 MD B.1.61.7.2 Variant of Concern CA 0.181°2
MD-Noblis-S548B10 MD AY 25 Variant of Concern X 0.1667 . .
MD-Noblis-S549B11 MD AY.25 Variant of Concern NJ 0.2581 SpeC]al thanks to Tetracore for generat]ng SARS'COV'Z
MD-Noblis-S550B12 MD AY.25 Variant of Concern PA 0.8966 v Sequence data. Fund]ng for th]S pI‘OJect was pI‘OVlded

Version: 1.3 | Last Updated: 12/27/2021 | Source: Noblis noblis zYEARS by the Noblis Sponsored Research program.


https://doi.org/10.17504/protocols.io.bbmuik6w
https://doi.org/10.1186/s12864-022-08652-z

