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ABSTRACT
The viral stability in relation with the storage and shipping is important for diagnostic
work and virus depended cell cultures. Degradation and loss of viruses and viral nucleic
acids leads to false-negative results. Another additional objection to the diagnostics
depending aspects: standardisation for storing and handling viral samples and specimens is equally important. For this reason, defined media were spiked with Human
Immunodeficiency Virus Typ-1 (HIV-1) and Hepatitis B Virus (HBV) particles. The spikes
were stored in blood plasma and in a minimalized storage PBS buffer attached with BSA.
The initiated storage temperatures were 37, 25, 4 and -20°C. As part of stability
measurements, the viral load was determined by one-step quantitative Reverse
Transcription Polymerase Chain Reaction (qRT-PCR). The viral load of samples stored in
blood plasma seems to be more stable than storage in PBS/BSA medium. This effect is
mentioned for spikes stored at 37 °C (T50 = 18 h) and 25°C (T50 = 22 h). In contrary, the
stability of viral load during storage at 4°C and -20°C is nearly identical. In the framework
of this work, no stability measurements dependent on infectivity could yet be
performed. These still missing data, are to be obtained in further tests with the aim of
publication under European Virus Archive global (EVAg).
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INTRODUCTION
The viral load determination is since the establishment in the early nineties, an important and powerful technique to observe the progress of viral infections. Two Aspects
depending on viral stability; 1) diagnostic observation of viral infections and patient
compliance. 2) standardisation for storing and handling viral samples and specimens [1].
The European Virus
Archive global (EVAg)
association focused on
the creation of new
techniques and concepts
to develop and provide
easier and less expensive
access
to
virologic
materials [2].
This project reviewed
stability studies based on
experiments performed
at the late nineties and
around the millennium
Fig.1: Process for the stability determination of HIV-1 viral load. The [3,4].
-1
virus particle dependent RNA copies mL were quantified with onestep qRT-PCR.

Accordingly, Normal Human (Blood) Plasma, shortly NHP, and standardized storage
medium (PBS/BSA) were spiked with 105 RNA related copies/ml [2]. As minimal storage
medium, PBS buffer was attached with a Protein concentration alike human blood
plasma (60 g L-1). The viral load determination depending the retrovirus HIV-1, presume
a Reverse Transcription reaction [5]. The quantitative RT-PCR used a TaqMan probe,
which targets HIV-1 long terminal repeat. This genome flanking region, records to highly
conserved domains. In this case, the real-time PCR experiments were performed with
ABI 7500 fast cycler from Applied Biosystems.
RESULTS
It was possible to quantify the viral load of the HIV-1 envelope knock-out mutant
(∆envelope). The amplification was performed with a mean efficiency of 0,936 and a
SD of 0,0134. With this qRT-PCR related efficiency, all the stored samples were
quantified. In this context, standards in the range of 5*106 to 5*102 copies mL-1 were
simultaneous amplified. With the related CT values it was possible to conclude on the
samples amount of virus particles within the stored media. The evaluation of the
stored samples were performed with the statistic tool GraphPad Prism7.

Fig. 2: Standard serial dilution in range of 106 to 102 RNA copies mL-1. (Threshold 0.451549)

Fig. 3: Stability measurements for HIV-1 (Δenvelope) spikes in plasma and PBS/BSA media with initial
concentration of 105 RNA copies mL-1. Marked is the area in which the half-life times (T50) were
deter-mined.

Figure 3 shows the evaluation of viral load stability for HIV-1 spikes at different
Temperatures during four weeks. Plasma and PBS/BSA spikes showed a similar behaviour
during storage. NHP seems to stabilize the virion associated particles more efficient than
the minimal BSA medium (A and B). In contrast to this, the 4°C stored spikes (C) showed
a better stability for PBS/BSA spikes. The half-life times and the times for loss of 90 % (=
1 log) are listed within Table 1.

Tab. 1 / Fig. 4: Determined stability values depending the
decay rates of HIV-1. / The figure on the right hand-side
shows the logarithmized half-life times in context to the
storage medium and temperature.

CONCLUSION
The viral load stability could be estimated for the non-infective Human
Immunodeficiency Virus Typ-1 envelope knock-out mutant (∆envelope). The performed
experiments in stability testing showed the benefits of storing virus particles in human
blood plasma against PBS/BSA. But excluding storage at temperatures over 25 and 37°C,
the minimal storage medium was able to keep up in stabilizing the virion dependent
particles. In this context, the cooled and frozen samples in normal human blood plasma
as well as BSA rich PBS buffer were stable for up to four weeks. It was possible to
perform first PCR experiments for Hepatitis B virus viral load. Finally, a set-up of
quantitative PCR experiments should be the next step to be able comparing the DNA
versus the RNA virus load. The stability project should be performed in triplicate to
investigate the droplet for NHP cooled at 4°C. In summary, the stability of HIV-1 should
be quantified for storage in PBS without protein attachment. In this reason, a adjusted
range of BSA concentrations could be analysed. Finally, the infectivity of virion
associated particles should be measured to gain information about the viral integrity and
replication fitness.
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