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Appllcatlon Note OPTIONS AMPLIFIED

VariSafe RNA products contain single-stranded RNA encapsulated in
phage coat protein that is resistant to nucleases and can serve as
process or internal controls for developing molecular diagnostic assays.

Development of VariSafe RNA controls: Briefly, this method involves purified MS2 phage-
like particles engineered to package single-stranded RNA (up to 1.5 kb) and protect it from
ubiquitous nucleases present in sample matrices. For example, to generate the SARS-CoV-2
VariSafe RNA control (Catalog #1002), a 1000 bp region of the N gene and a 140 bp region
of the human RNase P gene RPP30 were cloned, transcribed, and packaged in MS2 phage
like particles (Figure 1). These can then be used to simulate a positive control to aid in assay
development and optimization.
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Figure 1: Overview of VariSafe RNA technology

Protection of VariSafe RNA from nuclease degradation: Encapsulated VariSafe RNA are
protected from degradation by nucleases. 2.2E8 copies of a custom VariSafe RNA were
incubated at 37 °C with and without RNase | and with (“Lysed”) and without (“Encapsulated”)
a pre-treatment of 85 °C for 5 minutes to lyse the phage-like particles and then used as
template in a real-time TagMan RT-PCR assay. The results presented (Figure 2) show that
lysis of the particles facilitates amplification (without RNase, encapsulated samples amplify
slower than lysed samples) and that VariSafe RNAs are protected from degradation by RNase
| (lysed samples amplify much slower if RNase | is present).
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Figure 2: Protection of VariSafe RNA from nuclease degradation in a real-time TagMan
RT-PCR assay.

VariSafe RNAs are easy to lyse: VariSafe RNA can be used directly as template in an
amplification reaction or can be lysed by incubation at 65 °C for 5 minutes. Results shown in
Table 1 are for SARS-CoV-2 VariSafe RNA (1002S/L) when tested in a real-time

RT-PCR assay, both with and without heat lysis. These results show that VariSafe RNAs are

easy to lyse.

Template Heat-lysed for 5 min at
Unextracted
Target conc. 65°C 75°C 85°C
(ng/20 pL rxn.) C: value

880 14.92 11.17 10.80 12.99

88 16.70 13.54 14.22 14.04

8.8 19.46 16.93 17.84 17.05

0.88 23.73 20.94 21.90 21.12

0.088 27.30 24.80 25.07 24.80

0.0088 30.23 27.99 28.39 28.16
Negative no amp no amp no amp no amp

Table 1: Use of SARS-CoV-2 VariSafe RNA as template in a real-time RT-PCR assay



