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INTRODUCTION

As one ofthe leading causes ofdeath glokally,respiratory
infections could be caused bysingleor multiple typesofviral,
bacterial or fungal pathogensthatpresentin the upper and
lower respiratorytract Panel-basedtesting using molecuar
methods to identify multiple pathogens simultaneowslycan
contribute to better understanding ofrespiratoryinfections.

MATERIALS AND METHODS

To develop a comprehensiveand flexibleresearch parel,we
chose TagMan® OpenArray™platform to identify common
respiratory tractorganisms via real-ime PCR technology. Target
organismsequenceswere acquiredfrom IMG and NCBI
database.Divergentgene targetswerechosento design
research assays with highspedificity (AN1>96%) and wide
strain coverage For each target, multiple assays were
designed in silico and then assay performance was evaluaed
using various controlsincludng synthetic and naturd genomic
DNAand RNA as wellas human respiratoryspedmen. Assay
specificity was evauated with geromic RNAand DNA of
standard reference vird and bacterial organisms from American
Type Culture Collection (ATCC), To achieve higher sensitivity,
optimized components andthermal cyclingcondtion for PCR
pre-amplification was detemined byextensiveDesign of
Experiments (DOE) studies.

RESULTS

Figure 1. OpenArray™ system for high throughput RTM profiling.

OpenArray™technologyutilizes a microscope slide-sized plate
with 3,072 through-holes. Eachplate contains48 subarays with
64 through-holes.Assaysfor diferentRTMtargets are loaded in
individual through-hdes. 1-4subarayscan forma RTMparel
depending on customerspecificationofthe number oftargets and
replicates. 12 — 48 samples may beprocessedsimultaneausly an
one OpenArray plate for RTM studies.

Figure 2. RTM study workflow

DNAand RNAfromvarioustypesofsamplesofrespiratorytractmay be
extracted with KingFisher™Flex purificaion system, followed byreverse
transcription and pre-amplificaton The reaction is thendiluted and loaded into
OpenArray™plates with AccuFill™Msystem. Realtime PCR ofRTMassaysis
performed in QuantStudio™ 12K Flex instrumentand results of positiveor
negative are analyzed with QuaniStudio™12 Flex software.

Table 1. List of targeted organisms of Thermo Fisher Scientific
OpenArrayTM Respiratory Tract Microbiota (RTM) research panel

‘Adenovirus pool 3_1 Infuuenza A H3
Adenovirus pool 3.2 Infuuenza A pan assay
Bocavius. Infuenzz
DNA_ HHV3 (V2V) Measles vius.
HHV4 (EBV) MERS RNA  Viral
HHVS (CMV) Mumps vius
HHVE RSVA specific
Human Coronavinus 220E  RSVB specific
Human Coronavinus HKU1  SARS
Human Coronavirus NL63  Preumocysts frovecit DNA Fungal
o Human Coronavirus 43 Bordetell
Human enterovius D63 strain _ Bordetela hoimesi
Human enterovirus pan assay  Bordetella pertussis
Human Metapneumovirus Chiamycophia pneumoniae
RNA Human Parainfiuenza vius 1 Coxiel burneti
Human Parainfuenza virus 2 Haemophius inflenzae |z

Human Parainfuenza virus 3 Kiebsiela pneumoni
Human Parainfluenza virus 4 Legionel pneumophila
Human Parechovirus v2 Moraxela catarrhalss
Mycoplasma poeumoniae
Staphylococcus aureus

Influenza A H1 seasonal Streptococcus pneumoniae.

Figure 3. qPCR results of Thermo Fisher Scientific Respiratory Tract
Microbiota (RTM) panel assays tested with synthetic assay targets
(SP) at serial dilutions.

Plots show Crtvalues ofselected assays atdifferentinput(copiesjiL) of synthetic
targets. The resulted Ctvalues show linear resporse to the copy number oftargets,
demonstrating high PCR efficiency, which canfirms in silico design prediction

Table 2. Specificity of OpenArraymI Respiratory Tract Microbiota
(RTM) Panel

£

When tested with genomic RNAandDNAofstandard reference viraland
bacterial organismsfrom AmericanTypeCultureCollection (ATCC), the
assays in RTM paneldisplayed highspecificity. Allorganisms are detected
by relevantassays.

Figure 4. Pre-amplification enhances assay sensitivity
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Genomic materials from ATCC were pooled and titrated atseral dilutions
for the tests. The leftpanelshows Ctvaluesofpools when applied for
real-time PCR teston OpenArray™diredly after reversetranscription.
The rightpanelshows Ctvalues ofcorespondingpools undewerta pre-
amplification process atwhich 14 cydes ofpolymerase chain reaction
was carried outfollowing reversetranscripion.

Figure 5. Linearity range of RTM assays

Charts show Ctvalues (Y-axes)corresponding to differentamourtofinitial
inputcopies (X-axes,atpower of 10 copies/uL) of ATCC viral andbacterial
confrols.

CONCLUSIONS

Anovelresearchapplicaion hasbeen developed for Respiratory
TractMicrobiota (RTM) profiing. Assays in the pand demonstrate
desirable performance in termsofsensitivity, s pedficity and linearity
range.The application enables both customizable and high-
throughputpanels for respiratory infection research andprovidesa
cost-effective tool for researchersto understand pahogericity in
respiratory tractinfections.
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