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Abstract Methods Results (continued)
Backeround: Recent genomic technologies have made possible the accurate and Heat-1nactivated Sars-CoV-2 (ATCC# VR-I986HK) was obtained frorp bei. Re§0urces. Serial.dilutions Table 1. Results of ddPCR and QPCR assa entical los. Estimated ot
. . . of Sars-CoV-2 were added to sample tubes containing 500 uLL of MK 1nactivation buffer solution : ys on identical samples. Estimated concentrations
rapid assessment of specific pathogens based upon DNA/RNA. Droplet digital yielding final concentrations ranging from 8400 to 0.0084 genomes/ul. For each concentration two ranged from 8400 to 0.0084 genomes/ul. ddPCR results in genomes/ul. QPCR results in Ct
PCR (ddPCR) by partitioning a single reaction into many thousands of nano- replicates were assayed. values. Values in red were not significantly above background.
droplets allows for the absolute quantitation of a given DNA/RNA target. The
goal of this study was to assess the compatibility of a MK Buffered solution with For each sample 300 ul of the spiked MK 1nactivation buffer was processed for viral RNA isolation
ddPCR and to compare its performance against standard QPCR techniques. using standard RNA isolation l.<its (Zymo Viral RNA Kit) and eluted in 35 pl of RNase/DNase free Est Conc ddPCR (copies/uL) QPCR (Ct values)
water. For each PCR 8 ul of viral RNA was used for each assay. Copies/ul | N Mean Std Dev | N Mean | Std Dev
Methods: Heat-inactivated Sars-CoV-2 (NR-52286) was obtained from be1 3,400 | 4 | 49282 | 230.7 4 23.1 0.2
Resources. Serial dilutions of Sars-CoV-2 were added to sample tubes containing For ddPCR samples were quantified using a 8:2 j 4332 9?1 j ig; gj
500 mL of MK buffered solution yielding final concentrations ranging from 8400 BioRad® Droplet Digital PCR System 540 | 4 | '91 0' 3 p 3 4' 3 0' ,
to 0.0084 genomes/ul. Serial dilutions were stored at 4° and 30° C for 0, 1, 7 and (QXDZOO) with TAQMag® probe; to detect two 0‘84 A 0 , 0'1 . 37'9 0'5
28 days. For each sample 300 ul was processed for RNA isolation using standard regions of Sars-CoV-2 spike protein (N1 and N2 | ' ' ' '
RNA isolation kits (Zymo Viral RNA Kit), 9.9 ul of viral RNA was used for each per 2019-nCoV CDC EUA Probe assays. 883: j - ;3 ! 02 j E;j:
assay. For QPCR, samples were quantified using Quantitative real-time PCR |
using Promega GoTaq® Probe 1- Step RT-qPCR System and primer set 2019-
nCov CDC EUA Kit. For ddPCR samples were quantified using a BioRad® - Stability of Sars-CoV-2 RNA stored in MK Buffered solution for 0, 7, and 28 days .
Droplet Digital PCR System (QXD200) with TAQMan® probes to detect the two For QPCR, samples were quantified using £ Y
specific regions of Sars-CoV-2 genome. Quantitative real-time PCR using Promega ddPCR . QPCR
GoTag® Probe 1- Step RT-qPCR System and Means and 95% Cl 2 . .
Results: The lower limit of detection by QPCR was 8.4 genomes/ul. The ddPCR primer set 2019-nCov CDC EUA Kit. 600 | - “
assay was an order of magnitude more sensitive with detection to a concentration 0 _ z:
of 0.84 genomes/ul. QPCR Ct values ranged from 23.1 (8,400 genomes/ul) to § g i § § o0
37.9 (0.84 genomes/ul). Ct values exhibited significant linear relationship Re sSu Its 3L | s
(p=0.00, r2 = 0.726). Droplet Digital PCR values ranged from 4928 (8400 = sy | q
genomes/ul) to 0.02 genomes/ul (0.84 genomes/ul). Values showed a significant o - 20 - o -
linear relationship (p=0.000, r2 = 0.937). Storage time at either 4° and 30° C had Quantitative PCR 200 T T T T T e oo " R =0 Days
no effect on the ability to detect and quantify the viral pathogen. QPCR Ct values ranged from 23.1 (8400 genomes/ ul) to o i é é f Sars-Co(\;;ﬁo(rInzzl?Sntration ~7 ?B’Zsy s Sars-Co(\;;EO?nzgfLe)ntratlon §Z8D[a)£/s
Conclusions: While both PCR based assays were able to detect Sars-Cov-2 gpzf({o ﬁjsgg%fzgszég/ﬁ? gzvue;lrcntli,zlfuiztzféiznqﬁie 1000+ o o
genomes over 4-5 orders of magnitude the ddPCR assay was an order of high (>37) indicating positive detection but low accuracy. R o= :ffable 2. Results of umvarolate testi of significance for ddPCR assays for samples stored
. . .. : : : > T 5 ; ; /-l or 0, 7, and 28 days for 4° and 30° C . There were no significant differences among
magnitude more sensitive than QPCR. There was a significant linear relationship Within the range from 8400 to 8.4 genomes/ ul Ct values fE : : | | samples as a function of storage time or temperature.
among QPCR and ddPCR values (p=0.000, r>=0.702). exhibited significant linear relationship (p=0.011, 12 = 3 —
0.997). : " N Cycles Nasal: Univariate Tests of Significance for Sars-Cov-2 N1
QPCR ddPCR Lot = 3:9.4? Deg; = 122‘:32 1;2 ngu
Means and 95% ClI Means and 95% ClI Temp 462.20| 1 462.20| 0.51 049
\ / 20 | | | | - - - - Time 4954.58] 2  [2477.29] 271 | 0.10
_ 280 [ _ Lot*Temp 416.15| 3 138.72| 015 | 093
24| | ool Lot Time 483867 6 | 80645] 088 | 053
/ _ \ " = 1 Temp*Time 23287 2 11644 013 | 088
Introduction 51t o |l & oo { o
: -
. . . . © 32 = 8 QPCR vs ddPCR
Recent genomic technologies have made possible the accurate and rapid assessment of H 000
specific pathogens based upon DNA/RNA targets. The timely and accurate determination 36/ | | : _ | y= 71"20_9‘13'0'638’(
of Sars-Cov-2 is particularly essential in these pandemic conditions. PCR-based detection 8.4 84 840 8400 0.63 6.3 63 630 There was a significant linear relationship . gloo )
of viral RNA provides a rapid and highly sensitive tool for clinicians as well as public Sars-CoV-2 Concentration Sars-CoV-2 Concentration among QPCR and ddPCR values T3 10
health workers to track outbreaks. (genomes/ul) (genomes/ul) (p=0.000, r>=0.702). Co
0
Droplet Digital PCR 40.0 35.0QPCR 30.0 25.0
Droplet digital PCR (ddPCR) by partitioning a single reaction into many thousands of Ctvalues
nano-droplets allows for the absolute quantitation of a given DNA/RNA target. The ddPCR assay was an order of .
magnitude more sensitive with detection | == dmmm : Ni+Ng - C on CI usions
to a concentration of 0.84 genomes/pl lj: : N ——
The goal of this study was to assess the ability to detect and quantify known (Table 1). Droplet Digital PCR values ) - .J | While both PCR based assays were able to detect Sars-Cov-2 genomes over 5 orders of
concentrations of heat-inactivated Sars-CoV-2 stored in MK inactivation buffer using both ranged from 4928 (8400 genomes/ pl) to  : w ‘_ ,. : fj:"__:""_' i *—":; el ' magnitude. The ddPCR assay was an order of magnitude more sensitive than QPCR. There
Droplet digital PCR (ddPCR) and standard Quantitative PCR (QPCR). (\)/-1194 gellll()meci/ ul .(0-8;} gGIE(ImeS/ ul). B *‘*‘m:"“ o was a significant linear relationship among QPCR and ddPCR values (p=0.000, r>=1).
alucs snoweda a signiiicant lnear
relationship (p=0.000, 12 = 0.999). o
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