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Sample Plates 192 Samples
2 x 96 . 2x96-well plates

24 Assays for each sample
« N1 x 9 replicates (virus)
« N2 x 9 replicates (virus)
« RP x 6 replicates (host)
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Figure S1. Microfluidic chip layout and N gene probes. (A) The 192x24 microfluidic chip can analyze
192 samples (from two 96-well microtiter plates) against 24 assays. In our experimental design, each
sample was analyzed with 9 replicates each of the N1 and N2 (viral N gene) assays and 6 replicates of
the RP (human gene) assay. (B) Schematics showing the locations of the PCR primers and Taqman
probes for the N1 and N2 assays on the SARS-CoV-2 genome.
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Figure S2. Detection limit with RNA extraction step and the effect of carrier RNA. Workflow for the
analysis of serially diluted Twist RNA only, Twist RNA with an RNA extraction step in presence of
carrier RNA or Twist RNA with the direct addition of carrier RNA. Data show the mean + SD of valid
Cq values from 18 replicates for each concentration (2 biological replicates with 9 technical replicates
each).
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Figure S3. Consistency in Cq value ranking between the microfluidic RT-qPCR and the clinical
diagnostic method. Plot comparing the ranked Cq values obtained from the microfluidic RT-qPCR test
and the Cq value from the corresponding samples in the clinical diagnostic test. The Cq value is an
average of the ORF1 and N gene assay for the clinical diagnostic test, and of the N1 and N2 assay for
the microfluidic test.
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Figure S4. Linear regression of Cq values vs. copy number of serially diluted positive controls shows
highly reproducible detection of SARS-CoV-2 across five orders of magnitude. Plots of Cq values vs.
copy numbers of serially diluted positive controls show a strong log linear relationship ranging from 5
to 50,000 copies/ul for both N1 and N2 assays (with preamplification). (A) Synthetic RNAs (Twist
RNA) and (B) SARS-CoV-2 plasmid. Data points show 18 replicates at each concentration. R?,
coefficient of variation.
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Figure S5. Comparison of detection performance between N1 and N2 assays. (A) Correlation between
Cq values of the N1 and N2 assays (R? = 0.86, Kendall’s rank correlation). (B) Scatter plot of the
differences in Cq values between the N1 and N2 assays (A Cq (N1-N2)) in the Pos_Pos and Neg_Pos
samples.



