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Abstract

Several molecular methods have been developed for diagnostic or surveillance of those agents of emerging infectious
diseases, including for the Schmallenberg-Simbu group viruses. Serological surveillance of the Schmallenberg-Simbu
group viruses in Romania revealed the presence of positive ruminants and it rise up the question about the presence of
virus into the environment. In this frame, the paper has described preliminary studies concerning the optimisation of
classical RT-PCR of pan-Simbu virus group. We used the OneStep RT-PCR Kit and made minor changes as follows.
For one reaction were used 5 ul 5x OneStep RT-PCR Buffer, 1.5 ul ANTP 10 mM, 1.5 ul OneStep RT-PCR Enzyme Mix,
4 ul primer panOBV-L-2959 F 10 uM, 4 pl primer panOBV-L-3274R 10 uM and 9 ul RNase-free water. Into reaction
tubes were transferred 25 uL master mix + 10 uL sample. Thermal cycling program consisted of one cycle of 50°C - 30
min and one cycle of 95°C - 15 min, followed by 42 cycles of 95°C - 305, 55°C - 30 s, 72°C - 30 s and 72°C - 10 min.
All results obtained by real time RT-PCR (virotype SBV RT-PCR Kit) and classical RT-PCR were correlated with the
quantity of estimated RNA by fluorometry. The sensitivity of classical RT-PCR was lower than sensitivity of real time
RT-PCR, the positive result being acquired at a minimum of 3.91 ng/ul RNA per sample. The specificity of methods was
the same, without non-specific electrophoretic bands detection. Therefore, our classical RT-PCR protocol can be a
useful tool in evaluation of virus circulation in countries with or without history of associated Simbu disease in
livestock, or with reported seroconversion.
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INTRODUCTION (Fischer et al., 2013; Hoffmann et al., 2012;
Afonso et al., 2014; Balenghien et al., 2014;
Schulz et al., 2015). Also, the retrospective
studies or meta-analyses concerning molecular
tools used in the diagnostic of orthobunyavirus,
are already available (Afonso et al., 2014,
Balenghien et al., 2014; Manescu et al., 2015;

Schulz et al., 2015).

The PCR optimization strategies aim to correct
one or more parameters, in order to enhance
specificity and sensitivity at an optimal
confidence level (Roux, 2009).

Simbu serogroup viruses are arthropod-borne
bunyaviruses antigenically related (Horne and
Vanlandingham, 2014), some of them involved
in livestock’s pathological disorders (Coverdale
et al., 1978; Jagoe et al., 1993; Hoffmann et al.,
2012).

Several molecular methods have been
developed for diagnostic or surveillance of
those agents of emerging infectious diseases
(Baraitareanu and Danes, 2014), including for

the Schmallenberg-Simbu  group  viruses The confidence of diagnostic method can be
(Hoffmann et al., 2012). quantified by interlaboratory comparison of
Since October 2011, when a novel results. For this reason, Schulz et al. (2015)
orthobunyavirus of the Simbu serogroup,  conducted the European interlaboratory
subsequently named Schmallenberg virus ~ comparison — of real-time ~RT-PCR  for

(SBV) was first identified in German cows,  Schmallenberg virus (SBV) detection on

several European groups of researchers have
developed molecular diagnostic tools able to
identify SBV or Simbu serogroup (PSV)
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experimental and field samples. In this study,
they identified that the confidence of the results
can affected by the method of extraction of



RNA-SBV from semen samples (Schulz et al.
2015).

Fischer et al. (2013) developed a pan-Simbu
real-time reverse transcriptase PCR able to
detect several viruses of Simbu serogroup
(Aino virus, Akabane virus, Douglas virus,
Oropouche virus, Peaton virus, Sabo virus,
Sango virus, Sathuperi virus, Schmallenberg
virus, Shamonda virus, Shuni virus, Simbu
virus, Thimiri  virus, Tinaroo  virus),
Bunyamwera  serogroup (Batai  virus,
Bunyamwera virus, Ngari virus) and, probably,
California serogroup (Tahyna virus, Chatanga
virus, La Crosse virus, Jamestown Canyon
virus, Snowshoe hare virus, Inkoo virus). This
broad molecular tool for screening allows the
identification of targeted viruses both in
mammalian samples and in the samples of the
vector insect (Fischer et al., 2013), which
recommends it as an excellent method of
epidemiological surveillance.

Serological surveillance of the Schmallenberg-
Simbu group viruses in Romania has revealed
the presence of positive ruminants (Danes et
al., 2014) and it rises up the question about the
presence of virus into the environment. In light
of these circumstances, the paper described the
preliminary studies concerning the optimisation
of reverse transcription polymerase chain
reaction technique of pan-Simbu virus group.

MATERIALS AND METHODS

In order to optimise the RT-PCR technique for
the detection of pan-Simbu Virus Group (PSV)
RNA, the following materials were used:

(1) Five dilution series of positive control RNA
of the Schmallenberg virus (Friedrich-Loeffler-
Institut, Greifswald—Insel, Riems, Germany);
(2) Qubit RNA HS Assay Kit and Qubit 3.0
Fluorometer (Invitrogen, Canada);

(3) viroype SBV RT-PCR Kit (Qiagen,
Germany);

(4) SmartCycler and Life Science
SmarCycler software (Cepheid, USA);

(5) OneStep RT-PCR Kit (Qiagen, Germany);
(6) Agarose + TAE/TBE (1x) + Ethidium
bromide (10 mg/ml).

Forward and revers primers for amplification of
L-Segment are presented in table 1.

RNA quantification of the dilution series of
SBV-RNA were in accord with the

2d

recommendations of the  manufacturer

(Invitrogen, Canada).
Table 1. Sequence of forward and revers primers used

for amplification of L-Segment and size of expected
PCR product (Fischer et al., 2013)

Primer name Sequence Product size

panOBV-L-2959 F 5-TTGGAGARTATGARGCTAARATGTG-3"

5’-TGAGCACTCCATTTNGACATRTC-3” 279 bp

panOBV-L-3274R
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Detection of RNA from Schmallenberg virus
by real-time RT-PCR was performed in accord
with the protocol described in virotype SBV
RT-PCR Kit Handbook (Qiagen, Germany).
Briefly, preparation of reaction mix was
performed in 25 pl/sample (20 pL master mix
+ 5 pL sample), and the real-time RT-PCR
protocol consisted in one cycle of 45°C - 10
min and one cycle of 95°C - 10 min, followed
by 40 cycles of 95°C - 15 s, 56°C - 30 s, 72°C -
30s.

Classical RT-PCR for RNA-SBYV detection was
performed by adapting a previously described
RT-PCR protocol developed for the detection
of pan-Simbu Viruses (Fischer et al., 2013).
We used the OneStep RT-PCR Kit (Qiagen,
Germany) and made minor changes as follows.
For one reaction were used 5 pl 5x OneStep
RT-PCR Buffer (Qiagen, Germany), 1.5
pldNTP 10 mM (Qiagen, Germany), 1.5 pl
OneStep RT-PCR Enzyme Mix (Qiagen,
Germany), 4 pl primer panOBV-L-2959 F 10
uM (Fischer et al., 2013), 4 pl primer panOBV-
L-3274R 10 uM (Fischer et al., 2013) and 9
pIRNase-free water. Into reaction tubes were
transferred 25 pL master mix + 10 uL sample.
Thermal cycling program consisted of one
cycle of 50°C - 30 min and one cycle of 95°C -
15 min, followed by 42 cycles of 95°C - 30 s,
55°C-30s, 72°C - 30 s and 72°C - 10 min.
Agarose electrophoresis was performed to
visualize the PCR products (0.9 g agarose, 60
ml TAE/TBE 1x, 5 ul ethidium bromide; 10
mg/ml; 100V; 1,5A; 35 min).

RESULTS AND DISCUSSIONS

RNA quantification of the dilution series of
SBV-RNA (provided by Friedrich-Loeffler-
Institut) have been done with Qubit RNA HS
Assay Kit in Qubit 3.0 Fluorometer. The
quantities of total RNA in each dilution are
presented in table 2.



Table 2. Dilution series of positive control RNA of the

Schmallenberg virus

Dilution RNA quantity (ng/ul)*
10° 4.92
10° 391
10° 2.46
10° 1.36
10° 0.84
* RNA quantification with Qubit RNA HS Assay Kit in Qubit 3.0 Fluorometer
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Real-time  RT-PCR  technique provided
quantification cycle (CqxSD) 17.19+0.141 for
dilution 10?, 21.55+0.140 for dilution 107,
24.16+0.164 for dilution 10, 28.61+0.139 for
dilution 10, and 30.93+0.113 for dilution 10°°
(figure 1).
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Figure 1. Quantification cycle (Cq) values obtained by Real-time RT-PCR for five dilutions of positive control RNA of
the Schmallenberg virus (Friederich-LoefflerInstitut, Germany), positive and negative controls of virotipe SBV RT-
PCR Kit (Qiagen, Germany). (a) Cq value of dilution 107%; (b) Cq value of dilution 107*; (¢) Cq value of dilution 10
(d) Cq value of dilution 10”; (¢) Cq value of dilution 10°®; (f) Cq value of negative control supplied by virotipe SBV
RT-PCR Kit; (g) Cq value of positive control supplied by virotipe SBV RT-PCR Kit; (h) Cq values of all amplification
curves (analysis with Smart Cycler Life science software 2.0d)

Also, Cq value of positive control supplied by
virotipe SBV RT-PCR Kit wvalidated the
reaction (Qiagen, Germany). All dilutions were
analysed in triplicate, in three runs. The
efficiency of real-time RT-PCR technique was
evaluated by slope (-3.454) and R” value
(0.9901) and the precision by standard
deviation (<0.164) of all Cq values obtained in
each dilution (figure 2).

The results of classical RT-PCR for RNA-SBV
protocol are synthesized in table 3.

All results obtained by real time RT-PCR and
classical RT-PCR were correlated with the
quantity of estimated RNA by fluorometry.
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ACq values; R? value > 0.99 provides good confidence in correlating
values; a slope of ~3.3+10% reflects an efficiency of 100%10%.

Figure 2. Linear regression, R value and slope analysis
of results for five serial decimal dilutions
The sensitivity of classical RT-PCR was lower

than real time RT-PCR, the positive result
being acquired only for dilutions 10”2 and 107



Table 3. Result of classical RT-PCR for RNA-SBV

Dilution Results*
107 ++
107 +
10 +
10° -
10° -

*++ obviously band, + clear band, + weak band, - no band

C- 1080107

1023 107

€279pb

Figure 3. PCR electrophoresis results in classical PCR

Based on the recorded data the sensitivity of
classical RT-PCR was estimated at a minimum
of 3.91 ng/ul RNA per sample. The specificity
of methods was identical, without the detection
of nonspecific electrophoretic bands (figure 3).
The results were similar with those of Fischer
et al. (2013).
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CONCLUSIONS

A classical RT-PCR assay was optimised to
provide a rapid and sensitive molecular method
for the surveillance of orthobunyaviruses’
Simbu serogroup.

The assay can be a useful tool in evaluation of
virus circulation in countries with or without
history of associated Simbu disease in
livestock, or with reported seroconversion.
However, to obtain reliable results using our
classical RT-PCR protocol, the sample should
contain minimum amount of 3.91 ng/ul of
RNA.
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