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(CerTest Biotec, S.L., Spain) [12]. For the reaction, 5 μl of 
each RNA sample was added to 15 μl of the rehydrated 
reaction mix of the kit containing all the necessary factors 

for reverse transcription and PCR. Reverse transcription 
and qRT-PCR were performed on a Rotor-Gene Q MDx 
5plex Platform RT-PCR cycler (Qiagen, Germany). The 
program for the reactions was: 15 min at 45ºC for reverse 
transcription, 2 min at 95ºC for initial denaturation of 
cDNAs and then for 45 cycles the following two steps, 
10 sec at 95oC for denaturation and 50 sec at 60oC for 
annealing/extension.

results and discussion
We compared the qRT-PCR results of 6 total 

RNAs extracted from biological samples using either 
QIAsymphony or our own method. Total RNAs extracted 
with QIAsymphony were in a total volume of 50 μl/
sample. For the in-house method, total RNA was first 
diluted in a small volume (12 μl/sample), and serial 
dilutions were performed. The concentration of all 
RNA samples was determined spectrophotometrically 
(Table 2). 

As shown in Table 2, the initial concentrations (A) 
of all RNAs prepared by the in-house method were 
higher than those prepared by QIAsymphony. The 
initial concentrations (A) of RNAs prepared by the in-
house method were between 10-fold (P1) and 13-fold 
(P3) higher than those prepared by QIAsymphony. The 
final dilution concentrations (D) of the RNAs prepared 
in-house were closer to the concentrations of the 
RNAs prepared with QIAsymphony. Using the in-house 
method, extraction of total RNA takes approximately 1 
h and 15 min for 6 biological samples.

For each qRT-PCR reaction, 5μl per RNA sample 
(diluted or undiluted) was used. Detection of SARS-
CoV-2 using Viasure Real Time PCR Detection Kit is 
based on amplification of a conserved region of ORF1ab 

Table 1. Step-by-step method for total RNA extraction.

Step Procedure

1. Prepare 1.5 ml Eppendorf-type centrifuge tubes 
containing 700 μl Trizol (we use T9424 from Sigma, 
Germany)

2. Transfer 300 μl of each biological sample into the 
tubes

3. Mix x5 by inverting

4. Leave the tubes for 5 min at RT

5. Centrifuge the tubes for 15 min at 12,000g at 4oC

6. Transfer 500-600 μl of each supernatant to new tubes

7. Add 600 μl of ice-cold isopropanol to each tube

8. Mix x5 by inverting

9. Transfer the tubes to -80oC and leave for 10 min

10. Centrifuge tubes for 10 min at 12,000g at 4oC

11. Remove supernatant

12. Dilute RNA pellets in 75% ice-cold ethanol

13. Centrifuge the tubes for 5 min at 12,000g at 4oC

14. Remove the ethanol and allow the RNA pellets to dry 
for 10 min at RT

15. Add 12 μl of nano-pure water to each tube

16. Incubate the tubes for 10-15 min at 37oC

17. Determine the RNA concentration and purity in the 
aqueous solution (we use a microvolume UV-Vis 
Spectrophotometer Q5000 (Quawell Technology, Inc. 
USA)

Table 2. Concentrations of total RNAs prepared by the in-house method vs QIAsymphony.

Sample

Type of RNA extraction

QIAsymphony
In-house method

A B=A/2 C=B/2 D=C/2

P1 19.76 110.24 55.12 27.56 13.78

P2 22.92 328.16 164.08 82.04 41.02

P3 52.88 671.08 335.54 167.77 83.885

P4 25.56 448.2 224.1 112.05 56.025

N1 27.32 499.32 249.66 124.83 62.415

N2 25.68 417.76 208.88 104.44 52.22

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




