Development of Synthetic Multiplexed External Controls for Monitoring the Performance of a Qualitative
Laboratory Nucleic Acid Testing Panel Used for Rapid Identification of Respiratory Pathogens
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Table 4 . ePlex RP Control M306
Background Table 1: ePlex RP Control M306 Clnical Study Data
ePlex Positive A
: No. Samples Tested| No. Valid Test No. Samples Detected Percent Samples Detected
. . . - . . . M Adenovirus 27 27 27 100%
Acute respiratory infections represent a challenge for clinicians and a substantial burden to the healthcare| |= : : : : Coronavirus NL63 27 27 27 100%
| . S - . . # Adenoviruses % Respiratory Syncytial Virus B influenza A 2 27 » 100%
system; therefore, rapid diagnosis Is important to providing appropriate patient care. Advanced molecular] | = _ AL 27 27 27 L00
diagnostic panels aid in alleviating this issue; however, like any test in clinical use, their performance must be] | Coronavirus NL63 # Influenza A Parainfluenza Virus 4 27 27 27 100%
. . . . - . . e . iy, Respiratory Syncytial Virus A 27 27 27 100%
closely monitored to identify shifts, trends, and random errors caused by variations in the test system, such as| |# Coronavirus HKU1 + Influenza A subtype H1 Chiamydophila pneumoniae T )7 ”7 100%
falling reagents or operator errors. Maine Molecular Quality Controls (MMQCI) Inc. has developed a unique,] |#% Coronavirus 229E # Influenza A subtype H3 ePlex Positive B No. Samples Tested| No. Valid Test | No.Samples Detected | Percent Samples Detected
I 1cti I 11 " - . e Adenovirus 29 29 29 100%
extractable multiplex control panel consisting of one negative control and four positive controls, designed o s coronavirus OC43 # Influenza A subtvbe H1-2009 Coenos = = e 100
: : . : : ® :
monitor all viral and bacterial organisms detected by GenMark’s ePlex® Research Use Only (RUQO) Respiratory s MERS* % Infl R Human Metapneumovirus 29 29 29 100%
: : : : Infl A 2009 H1N1 29 29 29 100%
Pathogen Panel which is currently in development and subject to change. | UL | Parainfluenza Virus 2 2 2 2 100%
E HU mMaln BocaV”'us* e Para ﬂf uenza V”'U S 1 Respiratory Syncytial Virus B 29 29 29 100%
i . i, - - Legionella pneumophila 29 29 29 100%
. w HU man MetapneumOVIrus _ m Para nf ue nza VIrU S 2 ePlex Positive C No. Samples Tested| No. Valid Test No. Samples Detected Percent Samples Detected
Materials and Methods % Human Rhinovirus/Enterovirus ¢ Parainfluenza Virus 3 Adenovirus 8 s 28 100%
. - . . ey . - Coronavirus 229E 28 28 28 100%
# Respiratory Syncytial Virus A # Parainfluenza Virus 4 influenza A H1 28 28 28 100%
. . . . . Parainfluenza Virus 1 28 28 28 100%
The synthetic, multiplex molecular controls contain genome segments of all viral and bacterial pathogens Bacteria Parainfluenza Virus 3 28 28 28 100%
detected by the GenMark ePlex® (RUO) Respiratory Pathogen Panel assay. The pathogens detected were @—Bor Jetella Dertussis B°“"“e""""e”“s;'s —— 2 2 = =
. . i . . . . . ePlex Positive -
designed in silico to create several single pieces of synthetic DNA, ligated into MMQCI vectors, and e ——r O e e, e Mo Sampcs Detecter | FercentSamp o8 Detected
. . n n * 0
transformed to create stable frozen clone stocks. DNA plasmids and RNA transcripts were generated, @® Legionella pneumophila MERS 2 2 25 100%
P . y . . « - uman Bocavirus %
guantified by 260/280 UV spec and formulated in MMQCI’s proprietary matrix. The controls were optimized to ® Mycoplasma pneumoniae Human Rhinovirus/Enterovirus 25 25 25 100%
- - -y . . - . . Influenza B 25 25 25 100%
a concentration close enough to LOD to provide sensitive monitoring yet not so close that false negatives @ Chlamydophila pneumoniae T T - = = 100%
WOUId OCCuUL. * Targets included on CE-IVD product which will not be included on the US ePlex RP panel currently in development.
_ Table 4. A manufacture lot of ePlex RP Control M306 was tested across 6 clinical sites on multiple
RP genomic DNA Ligation _ Table 2: MMQCI ePlex RP Control M306 tested externally at GenMark: Table 3: MMQCI ePlex RP Control M306 tested internally at cartridge lots. 100% concordance of positive calls was seen for three of the positive controls (ePlex
(designed by MMQC| in Si/iCO) Transformation MMQCI controls tested on GenMark ePlex® Respiratory Panel showed MMQCI: MMQCI controls tested on GenMark ePlex® Respiratory Positive A, ePlex Positive B and ePlex Positive C) and 96% concordance for positive calls for one positive
100% detection of all targets (n = 10) when tested by GenMark. Panel showed 100% detection of all targets (n = 6) when test by control (ePlex Positive D).
MMQCI. Table 5. Summary of each control component for Clinical Study Test Results
ﬂj Table 2 . ePlex RP Control M306 Table 3 . ePlex RP Control M306
| > > h Tested Externally at GenMark Tested Internally at MMQCI Sl INERITEE: ST lgelie:
et No. Samples | No. Valid | No. Samples |Percent Samples - No. Samples| No. Valid | No. Samples | Percent Samples Total . No.. Positive Positive Perf:(?nt Correct Negatlve Negatlve Perce.nt Correct
ePlex Positive A ePlex Positive A test invalid |Control Result| Control Result | Positive Control | Control Result | Control Result| Negative Control
Tested Tests Detected Detected Tested Test Detected Detected ePlex Positive A 27 0 7 0 100% 26 1 S 96%
ACENOVINGS 10 10 10 100% Adenovirus 6 6 6 100% lePlex Positive B 29 0 29 0 100% 28 1 07%
ST [ 12 10 10 10 100% Coronavirus NL63 6 6 6 100% lePlex Positive C 28 0 28 0 100% 28 0 100%
Influenza A 10 10 10 100% Ll e i 6 6 6 100% lePlex Positive D 25 0 24 1 96% 25 0 100%
Influenza A H3 10 10 10 100% Influenza A H3 6 6 6 100% ePlex Negative 109 0 NA NA NA 104 5 95%
Parainfluenza Virus 4 10 10 10 100% Parainfluenza Virus 4 6 6 6 100% Total 218 0 108 1 99% 211 7 97%
Respiratory Syncytial Virus A 10 10 10 100% Respiratory Syncytial Virus A 6 6 6 100%
Chlamydophila pneumoniae 10 10 10 100% Chlamydophila pneumoniae 6 6 6 100% —
RNA TranSCription ePlex Positive B No. Samples | No. Valid | No. Samples |Percent Samples ePlex Positive B No. Samples| No. Valid | No. Samples | Percent Samples Table 6. Summary of all Clinical Study Test Results
o . Tested Tests Detected Detected Tested Test Detected Detected Total Correct el lneeree: ||[Pamma Corree
M MQCI bUffe I'S PurlflcatIOn and Adenovi.rus 10 10 10 100% Adenovirus 6 6 6 100% Total test No. invalid Control Result Control Result | Control Result
- @ o : @ < / Coronavirus HKU1 10 10 10 100% Coronavirus HKU1 6 6 6 100% ePlex Negative Control 109 0 104 5 95%
and Stab|l|zers Quantlflcatlon Human Metapneumovirus 10 10 10 100% Human Metapneumovirus 6 6 6 100% ePlex Positive Control 109 0 106 3 97%
ePlex RP Influenza A 2009 H1N1 10 10 10 100% Influenza A 2009 H1N1 6 6 6 100%
Contr()l M306 Parainfluenza Virus 2 10 10 10 100% Parainfluenza Virus 2 6 6 6 100% o _ _ _
Respiratory Syncytial Virus B 10 10 10 100% Respiratory Syncytial Virus B 6 6 6 100% Tables 5 & 6: 218 external controls were tested across 6 clinical sites. There was a single false negative
Legionella pneumophila 10 10 10 100% Legionella pneumophila 6 6 6 100% for all positive controls and 7 false positives across all positive and negative controls (Table 5). A total of
ePlex Positive C No. Samples | No. Valid | No. Samples |Percent Samples ePlex Positive C No. Samples| No. Valid | No.Samples | Percent Samples 109 positive controls and 109 negative controls were tested and resulted in 97% concordance for all
Tested Tests | Detected Detected Tested Test Detected Detected positive controls, and 95% concordance for all negative controls (Table 6)
- Adenovirus 10 9 9 100% Adenovirus 6 6 6 100% ’ '
37°C Accelerated Stability across two manufactured lots A ePlex RP Pilot Lot 1 Coronavirus 229E 10 9 9 100% Coronavirus 229E 6 6 6 100%
~3 Predictive Stability at -20°C 3200 Influenza A H1 10 9 9 100% Influenza A H1 6 6 6 100% "
34.00 bl A 3700 —e—pPilot Lot RNA Transcript Parainfluenza Virus 1 10 9 9 100% Parainfluenza Virus 1 6 6 6 100% CO n C I u S I O n S
3500 Parainfluenza Virus 3 10 9 9 100% Parainfluenza Virus 3 6 6 6 100%
3200 et e R R I * g Bordetella pertussis 10 9 9 100% Bordetella pertussis 6 6 6 100%
G " No. Samples | No. Valid | No. Samples | Percent Samples " No. Samples| No. Valid | No. Samples | Percent Samples @% MMQCI's synthetic, multiplex controls are designed to be part of an essential clinical laboratory
O e D ePlex Positive D ePlex Positive D d
3000 . Ot . 2900 . Tested Tests Detected Detected Tested Test Detected Detected lit trol Th Itip| i f th trol ¢ li fact th
............................. T - o i S o0 e T 0 . - 0% e ——— : - - 0% quality control program. The multiplex nature of the controls streamlines manufacture, thus
. 00 - - . - " ! MERS 10 8 8 100% MERS 6 6 6 100% making them affordable for clinical labs.
o Months Human Bocavirus 10 8 8 100% Human Bocavirus 6 6 6 100%
, — H Rhinovirus/Enterovi 10 8 8 100% H Rhinovirus/Enterovi 6 6 6 100% : : : o :
26.00 B R oy 1306 Real Time Stability Data .nl,f;:::za Bmo‘"rus T 10 3 3 100% .n‘,f.r:::za Bmo‘"rus T 6 6 6 100% @% MMQCI’s proprietary matrix and stabilization buffers allow for stable, reliable controls that can
. S U - oNA iidrosh = oNA i os Mycoplasma pneumoniae " 510 — i — 58 — 12(;% | Mycoplasma pneumoniae _ 56 — 3 e S6 — 102% | be carried through the entire molecular diagnostic assay to accurately simulate all pathogens
' -e-Lo nanscri e Lo asmi 37.00 . 0. Samples o. Vali 0. Samples |Percent Samples . o. Samples| No. Vali 0. Samples | Percent Samples J e
O | D /\ ePlex Negative B Tests | Detected Detected ePlex Negative el | | e e detected by GenMark’s ePlex® (RUO) Respiratory Pathogen Panel assay.
22.00 o 3300 T No Targets 10 9 0 100% No Targets 9 9 0 100%
_ '\‘“‘:‘;"—Ifj/-: @%Controls performed robustly at all sites with 99% accurate positive detection for all targets.
0 5 10 15 20 25 30 35 700 ® . . ReS u ItS Su m m ary
Days at 370C = ———————————————— %@The ePlex RP Control M306 Is a ready-to-use, non-infectious and well-characterized quality
1 . HH 1 1 1 Months . . . . . . . . . . - - .
E'gf}”e L Adccte'ebr.ﬁted Stab"':ylf‘lt 3f7OC pzrjd'Ct '\t/'hMQC.' Cdc’_”l\t/lrlalséloné?m'lgg Figure 2: Real-time stability of MMQCI ePlex RP Control M306: Two %, The single false negative result indicates a concentration below the limit of detection. A small change in concentration control panel for use in the clinical laboratory.
utters and stabilizers are stable for a 24 month period: MMQGI ePlex lots of MMQCI ePlex RP controls were tested over a 22 and 9 month has been made and further testing will be completed to confirm robust detection for this pathogen.

Control M306 was tested for accelerated stability using MMQCI in-house
gPCR assays. Two lots of MMQCI ePlex RP Control M306 were stored at
37°C for over 21 days. Both the RNA transcript and DNA plasmid had Cp
values with standard deviations less than 1 over the entire 21 day period.

#f’i”g thfc’l Q”hencillﬂs’t.tem'?eragre Coe:ﬁg?ﬁtm eﬁ”aﬂct’” "‘C’jtht azgolg value of 2, @% Preliminary stability studies across two ePlex RP Control M306 lots indicated robust performance for a minimum of 12
> WOLIE DE PIEICivE 0T @ =o year STabllly When stored at- ' months. Stability studies are ongoing to extend shelf life.

period using MMQCI in-house gPCR assays. Both the RNA transcript
and DNA plasmid had Cp values with standard deviations less than 2
indicating controls are stable when stored at -20°C with no trending.
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