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 Conclusions 
 

The Universal RNA Master Mix is a 
proprietary ready-to-use and pre-aliquoted 
reagent in a freeze-dried state.  
The reagent is developed for a single step 
amplification of RNA in a freeze-dried 
format stable at room temperature for a 
very long time. 
 
The system showed, based on stress trial, a 
good stability up to 14 months.  

The new RNA Master Mix represents an 
easy and useful system for different 
molecular applications and requirements,  
reducing the time needed for the 
preparation of the amplification mix and the 
risk of contamination. 

Objectives 
 

Objectives: The aim of the present study 
was to develop a universal RT-PCR mix in a 
freeze-dried format, stable at room 
temperature and ready-to-use. 
The design of the Mix was intended to 
produce a single step amplification that 
involves a step of retrotranscription and a 
step of nucleic acid amplification in the 
same vial.  
The ready-to-use Mix  will be stable at room 
temperature, in its final formulation, at least 
for 12 months at room temperature. 

Abstract 
  

Background:Most of the molecular assays involve a 

step of target amplification via PCR or QPCR, both for 

DNA or RNA. PCR Mixes contain enzymes 

(polymerases) and components that usually are not 

stable at room temperature and need to be stored at -

20° or +2/8°C. Further, RNA amplification needs a 

previous step of reverse transcription with a specific 

category of enzymes (reverse transcriptases) that are 

even more sensitive to storage than polymerases. The 

frequent freeze and thaw cycles could impact the 

activity of the components, and, as a result, the 

performances of the assays. To solve the matter a new 

technology has been developed to produce a freeze-

dried, pre-dispensed, ready-to-use, flexible and room-

temperature storable mix to perform, in a single step, 

an RNA amplification.  

Methods:The assay was developed in a “Universal” 

form. Each test tube contains in a ready-to-use mixture 

all the necessary components (reaction buffer, dNTPs, 

MgCl2, Hot Start DNA Polymerase, preservatives, 

stabilizers) with the exception of primers and probes, in 

the freeze-dried form. All the sequences can be used as 

targets for the design of primers and probes to be 

included in the amplification mix. The freeze-dry 

process has been carried out in an Epsilon 2-D12 

lyostate (Martin Christ –Osterode, Germany). Each test 

tube of the one-step RT-PCR Mix contains: reaction 

buffer, dNTPs, MgCl2, Reverse Transcriptase, Hot Start 

DNA Polymerase, preservatives and stabilizers, in a 

freeze-dried form. The amplification protocol is 

tipically: 48°C 30’, 1 cycle; 95°C 10’, 1 cycle; 95°C 

15”, 60°C 1’, 40 cycles. The Real Time amplification 

was performed on a 7500 Applied Biosystems (Life 

Technologies - Paisley, UK). Accelerated and real-time 

stability studied were carried out according to the 

international guidelines (CLSI EP25).  

Results:An optimized one-step RT-PCR mix was 

developed. The formulation showed good 

performances; a Ct of about 20 with 10 pg of Human 

Raji RNA was obtained. The performances before and 

after lyophilization were evaluated. The freeze-drying 

procedure does not impact on mix functionality. Cts 

before and after freeze-drying were comparable; 19.87 

and 19.88 respectively. The shelf life, based on 

accelerated stability data and Real-time stability 

studies, is 18 months.  

Conclusion:The one-step RT-PCR Mix is a new ready-

to-use and room-temperature storable mix useful for 

efficient one-step RT-PCR. The dried format permits 

large flexibility in the volume of template added to the 

mix. This one-step RT-PCR Mix is universal and useful 

for different applications. It is also a valuable tool for 

the development of molecular diagnostic tests. 
  

  

  

 

 
Results 
 

The aspect of the product after freeze-drying is a 
consistent cake on the bottom of the vial.  

 
 
 
 
 
 
 
 
 
 
 
The new Universal Master Mix for the 
amplification of RNA targets showed comparable 
results in the liquid form  (pre-lyo) and after 
freeze-drying (post lyo). 
 
 
The two following pictures show the results of the 
ready-to-use mix before the freeze-drying (fig. 
A), and after the freeze-drying (fig. B)  

 
 
 
 
 
 
 

 

 

 

 

 

 

 

 
Fig. A: Real Time amplification of 10 pg of total human 
Raji RNA – before the freeze-drying step 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. B: Real Time amplification of 10 pg of total human 
Raji RNA – after the freeze-drying step 

 

 
The average Ct for pre-lyo was 20,56. 
The average Ct for post-lyo was 21,15. 
 
A little loss of performance is known and is 
considered acceptable if within 1 Ct maximum.  
 
All the performances during the stress trial and 
the real time stability were assessed assuming 
the same reference material  (Ribosomal RNA 
Probe 0.2 mM, Ribosomal RNA Forward and 
Reverse Primers 0.1 mM each, control RNA 
template: 10 pg of total human Raji RNA – Life 
Technologies) as a starting point. 
 
The study was performed on a 7500 Applied 
Biosystems instrument.  
 
 
The acceptance criteria were established in  1 Ct 
of difference between pre and post lyo. 
 
All the data collected during the stress and real 
time stability were accepted  till the loss of 2 logs 
of activity (6 Cts). 

 
 
Stability Data: 
 
The three temperature of the study were selected 
to assure the stability of the new Master Mix. The 
protocol was the same already used for the 
stability study of the DNA Mix, with check points 
that cover 26 months.  
For each time point of the RNA Mix we evaluated 
the performances both for both RNA and DNA to 
check independently the activities of Retro-
transcription and polymerization.  To check the 
polymerase activity we used Human Genomic 
DNA and primers and probes for the b-globin 
gene. 
 
 
 

 
 
We observed that 55°C is a possible temperature 
for the stability of the polymerase activity, but  
seems to be too high for the reverse 
transcriptase activity. 
The stability at 45°C is within the acceptance 
criteria up to 14 months.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The stability of the polymerase activity is very 
high and fulfil the acceptance criteria up to 24 
months.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
37°C and room temperature stability studies are 
still ongoing. 

 

 

 

 

 

 

 

 

 

A NEW FRIENDLY WAY TO AMPLIFY RNA 

 

Design and Methods 
 

The assay is a freeze-dried ready-to-use test that 
includes all the required elements, with the 
exclusion of primers and probes, for the 
amplification of RNA and DNA targets.  
The freeze dried mix contains:  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
In this study we used Ribosomal RNA Probe 0.2 
mM, Ribosomal RNA Forward and Reverse Primers 
0.1 mM each, control RNA template: 10 pg of total 
human Raji RNA (Life Technologies – Paisley, UK) 
as a reference standard to assess both the 
performances of the Mix and the stability during 
stress trial and real time stability study.  
For DNA we used Human Genomic DNA (Hoffman – 
La Roche – Switzerland) in a concentration of 20 
ng/mL and primers and probes for b-globin gene. 
 
The Freeze-drying step was carried out in an 
Epsilon 2-D12 Lyostate (Martin Christ – Osterode 
am Harz, Germany).  
 
The freeze-drying protocol involves a standard step 
of freezing, followed by sublimation and secondary 
drying. 
The protocol is summarized in the following table: 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 
 
Standard PCR plates and strip vials were used for 
dispensing the master mix in their final 
configuration. The plates and strip vials were 
directly put in the freeze-dryer.  
 
After the freeze-drying step the plates and strip 
vials were closed both with standard PCR caps and 
with thermo-sealed aluminium foils. 
 
For the stress trial the lyo products were placed in 
three different ovens with three different 
temperatures; respectively 37°C, 45°C and 55°C. 
 
For the determination of the shelf life at the end of 
the stability study a modified Arrhenius equation 
was used . 

 
 
 
 
 
 
 

Introduction 
 

One of the most challenging issue of diagnostic 
tests is the room temperature stability. Due to 
the proprietary composition of preservatives and 
stabilizers, SCH already developed a universal 
ready-to-use master mix useful for the DNA 
amplification with several methods (end point 
PCR, Real Time PCR, Low Melting analysis, High 
resolution melting and downstream sequencing). 
To fulfill the request of the diagnostic laboratories 
for a similar master mix able to amplify RNA in a 
single step with a ready-to-use and room 
temperature storable assay,  the capacity of the 
proprietary cocktail of preservatives and 
stabilizers to protect the activity of reverse 
transcriptase enzymes in addition to polymerases 
must be evaluated. 
The performances of the assay must be certified 
before and after the freeze-drying step to 
guarantee the absence of impact, and the 
stability for the entire shelf life. 

Components Final conc. 

dNTPs 0,2 mM each 

10X reaction buffer  1x 

MgCl2 3 mM 

Reverse Transcriptase 0,6 U/ mL 

Hot Start Taq  0,08 U/ mL 

Preservatives/Stabilizers 

Freezing - 45°C 

Sublimation temp. - 30°C 

Sublimation time  8 h 

Sublimation temp.  - 10°C 

Sublimation time  2 h 

Sublimation temp.  + 10°C 

Sublimation time  2 h 

Secondary drying + 30°C 

Secondary drying  8 h 

Calculations: enter stress temp(c) and days 

Ea = 20000  cal/mol 

R = 1,987165  cal/K/mol 

Stressed T = 45  °C 

Stressed T = 318  K 

Time stressed = 37  days 

A = 7,71E+10    

Enter actual storage 
temp(c)     

Storage T = 25  °C 

Storage T = 298  K 

Predicted Stability     

Predicted stability = 309,5  days 

Predicted stability = 0,8  years 

Predicted stability = 10,2  months 

      

Allowing for an additional 33% 
Stability   

Claimed Stability = 232,7  days 

Claimed Stability = 0,6  years 

Claimed Stability = 7,7  months 

      

time point predicted stability at 25°C Media CT
Pre-lyo / 20,56

Post-lyo 0 gg 21,15

7 gg 5,1 months 24,12

14 gg 10,1 months 27,39

21 gg 15,2 months 31,04

28 gg 7,7 months 23,20

42 gg 11,6 months 25,54

56 gg 14,0 months (51 gg) 27,00

T = 55°C (stufa #730)

T = 45°C (stufa #362)

time point predicted stability at 25°C Mean CT
Pre-lyo / 24,55

Post-lyo 0 gg 24,42

7 gg 5,1 months 24,41

14 gg 10,1 months 24,36

21 gg 15,2 months 24,47

28 gg 20,2 months 25,14

35 gg 2,1 years 24,51

42 gg (47 gg) 2,5 years 24,18

28 gg 7,7 months 24,15

42 gg (47 gg) 11,6 months 24,22

56 gg 14,0 months (51 gg) 24,20

70 gg 19,3 months 24,64

84 gg 23,1 months 24,15

98 gg 27 months

T = 55°C 

T = 45°C


