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Figure S1. Detection performance of the designed PNA blocker using high SARS-CoV RNA copy 

numbers. Re-evaluation of the peptide nucleic acid (PNA)-mediated RT-qPCR assay for SARS-CoV 

N gene amplification with higher RNA copies. Ten-fold serial dilutions (110
0
 to 110

10
) of SARS-CoV 

RNA transcripts without (a) and with (b) PNA blocker were processed for RT-qPCR assay. Each 

dilution was processed in triplicates and labeled with different colors to identify differences in 

amplification curves. (c) Positive amplification was determined from the mean cycle threshold values 

for each RNA dilution point. N.C: negative control; Ct: cycle threshold; SD: standard deviation; ‘-’: 

not determined. 

 

Figure S2. Detection performance of the ORF3ab-E primer set using a disparate SARSr-CoV strain. 

Evaluation of the pan-Sarbecovirus primer design for ORF3ab-E gene amplification of Bat/SARSr-

CoV (HKU3/2010). Ten-fold serial dilutions (110
0
 to 110

8
) of Bat/SARSr-CoV RNA transcripts were 

processed for RT-qPCR assay. (a) Each dilution was processed in triplicates and labeled with different 

colors to identify differences in amplification curves. (B) Positive amplification was determined from 

the mean cycle threshold values for each RNA dilution point. N.C: negative control; Ct: cycle 

threshold; SD: standard deviation; ‘-’: not determined. 
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Figure S3. Sensitivity comparison between the dual-target RT-qPCR method and World Health 

Organization (WHO) recommended RT-qPCR method. Cross-evaluation of intact viruses using 

WHO-recommended primers. From WHO-recommended primers for SARS-CoV-2 detection, the 

Japan N-gene primers (32) were used for the cross-evaluation of the RNA extracts from cell-

propagated SARS-CoV-2 viruses isolated from patients diagnosed with COVID-19. Intact viral RNA 

extracts were ten-fold serially diluted (10−2 to 10−8) and processed to detect SARS-CoV-2. (a) Positive 

amplification was determined from the mean cycle threshold values for each RNA dilution point. (b) 

Limit of detection was assessed using 10−6, 10−7, and 10−8 dilutions in 10 repetitions. (c) Ct value 

range detected from the number of positives among the twenty-three SARS-CoV-2 clinical patient 

samples cross-validated using the NIID-Japan-RT-qPCR detection method. N.C: negative control; Ct: 

cycle threshold; SD: standard deviation; ‘-’: not determined. 


