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Background:

PCR mixes, enzymes and components are usually stored at -20°C or
+2-8°C. Repeating freeze/thaw process could has a negative impact
on the assay’s efficiency while a storage temperature of +2/8°C
decreases the shelf-life of mix components causing rapid loss of
performance. Sentinel CH S.p.A. has developed an innovative
technology capable of producing a freeze-dried mix for nucleic acid
amplification, pre-dispensed and storable at room temperature. STAT-
NAT® technology is applicable to PCR or RT-PCR, End-Point PCR or
Real-Time PCR, in singleplex or multiplex reactions. Furthermore, its
versatility allows the successfully development of different molecular
diagnostics tests.

Materials and methods:

Each test tube contains in a ready-to-use mixture all the necessary
components: reaction buffer, dNTPs, MgCl2, DNA polymerase,
preservatives, stabilizers, primers and probe(s) if needed, in a freeze-
dried form for a final reaction volume ranging from 10 to 50µL.
(figure 1).

Figure 1: STAT-NAT® freeze-dried mix.

Human beta-globin gene primers and probes were integrated in the
mix as internal amplification control. For freeze-drying processes an
Epsilon 2-12D freeze-dryer (Martin Christ) was used. Performances
were evaluated on CXF96 Touch Real-Time PCR Detection System (Bio-
Rad), QuantiStudio5 and ABI-7500 (Applied Biosystems) thermal
cyclers using dedicated protocol reported in table A.

Table A: Thermal cycler protocol.
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Results: To assess the STAT-NAT® versatility, Sentinel CH S.p.A. developed a panel of quantitative assays for robust and accurate target amplification of BKV,
EBV, CMV, HSV-1, HSV-2, HHV-6 and HAdV. These tests take advantage of a common thermal profile, with a high degree of modularity. The analytical
sensitivity of the assays was evaluated testing different dilutions of each viral strains. The genomic viral DNA was mixed with human genomic DNA
(Promega), simulating human samples. As an example, in figure 2 the analytical sensitivities of BKV and EBV assays were reported. The Limit of Detection
(LoD) of the assay showed a final value of 5 genome copies/reaction.

Figure 2: LoD of BKV and EBV assays. Real-Time PCR amplification plot of human beta globin gene (IC, Internal Control) in blue, nine dilutions of BKV (A) and EBV
(B) quantified template in green, corresponding to 107, 106, 104, 103, 102, 10 serial dilutions and three additional dilutions: 20, 5 and 2 copies/reaction. No
Template Control (NTC).

Figure 3: Diagnostic specificity. Panel of 22 positive samples and 16 negative samples for EBV (A) and BKV (B) assays: human beta globin gene (IC, 
internal amplification control) amplification in blue; target genomic DNA in green.

The panel of 38 samples were extracted at San Raffaele Hospital (HSR) with QIAsymphony DNA extraction system (Qiagen) from human plasma and urine,
and previously diagnosed as positives and negatives with the “Artus BKV RG PCR Kit” and the “Artus EBV RG PCR Kit” from plasma and urine (Qiagen). The
panel of samples considered in the present study (figure 3) includes strong positives as well as weak positives and negatives. Obtained data totally agreed
with HSR results and confirmed 22 positive samples and 16 negative samples. Even in presence of very low levels of infection, developed tests were able to
detect the presence of EBV and BKV in samples, with a high level of agreement of quantitation (CT) with the reference system.
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Conclusions: STAT-NAT® Technology is a useful customizable tool to stabilize nucleic acids amplification mixes in ready-to-use and user’s friendly format. The
viral STAT-NAT® assays show excellent linearity, sensitivity and specificity. The analytical sensitivity of the tests showed a Limit of Detection (LoD) between 10
and 5 genome copies/reaction. The freeze-dried format makes it easily deliverable and its versatility can fulfil every user’s needs offering a wide range of
possible applications.


