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and N genes of SARS-CoV-2 with specific primers and 
fluorescent-labeled probes. In the Rotor-Gene Q MDx 
RT-PCR cycler, the N gene is amplified and detected in 
the ROX channel, the ORF1ab gene in the FAM channel, 
and the internal control (IC) in the HEX channel.

As shown in Table 3, sample P3 did not yield results 
for the virus N and ORF1ab genes or the internal control 
at the initial concentration (A); this sample yielded 
positive qRT-PCR results at lower concentrations. In 
reverse transcription reactions it is common to have a 
decrease of efficiency due to an excess of the starting 
template. High concentration templates probably 
contain greater amounts of reverse transcription and/
or PCR inhibitors that limit subsequent steps. 

Four RNA samples yielded positive results and 2 
negative, at all concentrations used. Regardless of the 
RNA preparation method used or its concentration, the 
cycle thresholds (ct) were nearly identical for all targets 
tested (N gene, ORF ab gene and IC) (Table 3). In Figure 
1, we show characteristic results of qRT-PCR of 2 positive 
samples (P1, P3) and 1 negative sample (N).

We repeated the in-house RNA extraction procedure 
for an additional 200 randomly selected positive 
and negative samples that we had in stock. For the 
additional samples, we decided to use a range of RNA 
concentrations between 1.2-264.2 ng/ml of sample 
(median concentration, 116.59 ng/ml) and we obtained 
the same results obtained with the QIAsymphony 

Table 3. Ct values for SARS-CoV-2 gene targets and internal control.

N gene Ct

Sample

Type of RNA extraction

QIAsymphony
In-house method

A B C D

P1 29.44 28.21 29.46 30.22 31.03

P2 25.9 27.78 28.7 29.16 30.71

P3 19.53 - 18.07 19.34 20.02

P4 19.51 20.38 20.49 21.4 22.61

N1 - - - - -

N2 - - - - -

ORF1 ab gene Ct

P1 26.85 25.55 27.4 28.42 29.07

P2 22.23 30.2 26.5 27.78 29.17

P3 16.34 - 15.65 16.6 17.41

P4 15.83 20.34 18.7 19.45 20.65

N1 - - - - -

N2 - - - - -

IC Ct

P1 20.69 20.16 20.49 20.59 20.4

P2 18.9 17.59 18.3 18.51 18.32

P3 18.62 22.32 17.32 18.12 18.13

P4 17.02 19.14 19.79 20.26 20.16

N1 22.1 18.03 18.63 19.19 19.19

N2 22.38 17.99 19.07 19.38 19.3

RNA concentrations are in ng/μl; Ct, Cycle threshold; IC, Internal Control; P, positive sample; N, negative sample; A denotes the initial 
concentration of total RNAs prepared by the in-house method; B, C and D are serial dilutions of A.




