End-to-End Field Portable Sampling and Genetic Sequencing
Fast, onboard, real-time analysis for biosurveillance applications
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Introduction Noblis pre-computed database Results &

Noblis has deYe'Oped a field—por-table A crucial component of the field-portable system is the database of reference conc' usion
DNA sequencing system producing

rapid and actionable genomics genomes -used to Cllassify unknown sequence.s. This capabilit.y directly dec.:reases. the Classifying long reads from the
insights for national defense, CorT]putatlonaI requwement.s.anc:i turnaround time from sampling to results; enabling a field-portable sequencers against a
homeland security and public health rapid and st.andalo.ne ClaSSIfllca’fI(.)n of samples that are collected, proce§sed, anc! rgference database of smgll unique
applications. The field-portable sequ.ence.d N th§ field. We. significantly re.duce the referer)ce database S|lze by u§|ng S|gnat.ures .of target organlsm.s enablles
system reduces the reliance on Noblis’ BioVelocity® algorithm. As a multiple reference alignment tool, BioVelocity® us to identify unknown organlsm(s) In an
facilities-based sample processing detects and uniquely identifies small regions (i.e., signatures) specific to an organism unknown sample rapidly and with high
and the need for a full-scale, at the species level, while ensuring the signatures remain confidence. Noblis successfully
high-performance computing conserved across all the sequences of that species. By Bi OVe /O C I ty demonstrated this capability ana
infrastructure, shortening the only indexing the reference genome signatures, we 297 . crea’FeFj unique S|gnajcure sequences of
turnaround time from sample reduce the database size by 95 percent. $0044114%gqq0e" Yersinia pestis. The size of the reference
collection to an actionable insight in genome was reduced from 65 MB to
less than 3.5 hours. 150 KB, which is 0.23 percent of its
original size. This pipeline is highly
: customizable and can be updated
Unlque Features WOrkﬂ ow quickly when new reference data is
 Deploys pre-computed databases of IN THE FIELD available.
interest on the laptop to accelerate Cs"a','ﬁ,ﬁ@d — We developed an end-to-end field
field classification of samples HU sigal . PAVC 25760 1610821 spaces ssseant 217 sampling, sequencing and fast onboard
e Enables genomic analysis without an Shglo oot 825 spacies fo20820 75 AT NOBLIS bioinformatics system enabling
internet connection, including ATNOBLIS DNA Coeo e 1450 et identification of biological agents in
_ _ Extraction Escherichia alberti 208967 species 1666154 10 - .
metagenomic analysis o 7T, samples in less than 3.5 hours. The
e Supports an unlimited number of Pr%i-oC\{)erlr?pClthtye ] ‘,"'Lnal ginswoa:‘r%j'arget\"\ crucial c.:omponent of the system is a
reference genomes, e.g. Database @) n Field Classification ‘.. Sequences customized reference database reduced
antimicrobial resistance, food Te=al T by Noblis” BioVelocity® tool that
organisms, high consequence Loaded o 3 ” indexes uniquely |de.n.t|fy|ng s!gnatures
pathogens databases Laptop Laptop pre-computed of one or more specific organisms. By
. . database reducing the reference database size,
e Updated and customized quickly MinlON = e
= g — we significantly decreased the
= computational requirements and
turnaround time for sample
identification. After creating the
sighature sequence database of
Portable Genome Sequencing and Specifications nterest, it is deployed to a commercial
. off-the-shelf laptop so field analysis can
Ana|y5|5 SyStem * Provides a complete end-to-end sample analysis be done immediately, without the need
in less than 3.5 hours (versus facilities-based for internet access for analysis. This
@  p— : sample analysis that may take 24 hours) end-to-end system is directly applicable
T e Allows the user to view DNA sequencing results to biosurveillance use cases across the
Commercial Off-the-Shelf Laptop in real time to monitor quality and progress national defense landscape.

Software:
= Offline-MinKnow for sequencing
= Guppy for basecalling
= Centrifuge for organism identification
using pre-computed reference database

e Displays results in a user-friendly table to easily
identify samples
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Noblis has developed in-house tools that enable advanced bioinformatic analysis in a variety of domains.
Backed by a team of subject matter experts, Noblis can leverage our tools along with open source
o applications to quickly solve a variety of complex problems. Visit noblis.org/bioportal
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