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[Abstract] Severe fever with thrombocytopenia syndrome virus (SFTSV) can infect multiple cells,
such as Vero, RD, BHK21, HUVEC, and 293T. Vero cells are highly susceptible, so they were
used to isolate virus from sera of patients, as well as for producing virus in the laboratory. Other
cells can be used for additional functional analysis.

Materials and Reagents

1. Vero cells (acquired from ATCC, CCL-81)
2. SFTSV from patients sera
3. Dulbecco’s modified Eagle medium (DMEM) + 4.5 g/L D-glucose with L-Glutamine (Life
Technology, catalog number: C11965500BT)
4. Fetal bovine serum (FBS) (Life Technologies, Gibco®, catalog number: 10091148)
5. Penicillin streptomycin (PS) (Life Technologies, Gibco®, catalog number: 15140-122)
6. Antibody against nuclear protein (NP) of SFTSV
Note: Produced in rabbit by the Antibody Facility of our institute (Sun et al., 2014), the
antibody was affinity purified, 1 mg/ml, the working concentration is 5 μg/ml.
7. TRIzol reagent (Life Technologies, InvitrogenTM, catalog number: 15596-026)
8. Reverse Transcriptase M-MLV (RNase H) [Takara Biotechnology (Dalian), catalog
number: D2639A]
9. SYBR Premix Ex TaqTM Perfect Real Time [Takara Biotechnology (Dalian), catalog
number: DRR039A]
10. Methanol
11. 4',6-diamidino-2-phenylindole (DAPI)
12. Alexa Fluor 488 goat anti-rabbit (Life Technologies, InvitrogenTM, catalog number: A11008)
13. Hipure Plasmid Filter Midiprep Kit (Life Technologies, catalog number: K210005)
14. Maintaining cell culture (see Recipes)
15. Infection cell culture (see Recipes)
16. Mounting media (see Recipes)
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Equipment
1. T25 flask (25 cm2) (BD, FalconTM, catalog number: 353108)
2. Tissue culture plate, 24-well flat bottom (BD, FalconTM, catalog number: 353047) or
48-well plate (BD, FalconTM, catalog number: 353078)
3. 25-cm bottles
4. 37 °C, 5% CO2 incubator
5. 7500 fast Real Time PCR System (Life Technologies, Applied Biosystems®)
6. Zeiss LSM510 Meta laser scanning confocal microscope

Procedure

A. Virus isolation
1. Vero cells were seeded in T25 flasks with 80% confluence, cultured in 5 ml DMEM/10%
FBS/PS one day earlier before being inoculated with SFTSV patient sera.
a. The sera were acquired from the hospital. The vein blood was collected from patients
through the clinical laboratory of the hospital and sera were acquired by centrifugation
at 2,500 rpm.
b. The virus in the sera of patients was first quantified by quantitive real time PCR with
specific primers designed for amplifying NP of SFTSV (see below). Serum with high
SFTSV concentration (about 108/ml) was used to isolate SFTSV.
c.

A total of 500 μl of the patient’s sera was inoculated in 4.5 ml DMEM/2% FBS in 25-cm
bottles, incubated at 37 °C, 5% CO2 incubator, and changed with fresh DMEM/2%
FBS in 24 h post infection.

2. Cultured supernatant was collected 72 h after virus inoculation of Vero cells, and the
supernatant was added to newly seeded Vero cells in a T25 flask Virus.
a. All collected cultured supernatant was used for virus amplification for the first two to
three passages, and then 2.5 ml supernatant was used to amplify the virus.
b. The virus was amplified for 3 to 5 generations with cultured supernatant till the copies
of NP reached 108 to 109/μl.
c.

SFTSV virus in DMEM/2% FBS/PS was distributed to 1.5 ml micro-centrifuge tubes
and stored at -80 °C, avoiding freeze thaw cycles, even though the virus is not that
sensitive to the free-thaw process.

3. Titration of virus measured by quantitative Real Time-PCR.
The supernatant was spun at 3,000 rpm for 5 min. 200 μl cultured supernatant was added
to 1 ml TRIzol reagent.
a. Total RNA was isolated from supernatant using TRIzol reagent according to the
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manufacturer’ instructions. 2 μg of total RNA was used to synthesize cDNA using
Reverse Transcriptase M-MLV (RNase H) in 20 μl reaction following the user manual.
b. Next, 2 μl cDNA from each sample was used for quantitive real-time PCR by using
SYBR Premix Ex Taq TM Perfect Real Time according to the manufacturer’s
instructions.

Primers

(FW:

AGCAGCTCAATTTGACTGAG,

RW:

TCATCTCCACCTGTCTCCTT) were designed to amplify the 87 bp fragment of NP.
c.

The full length NP DNA was amplified from virus cDNA, and was cloned to pCI-neo
Vector; the plasmid was prepared using Hipure Plasmid Filter Midiprep Kit according
to the user manual.

d. The concentration of the plasmid was quantified, and DNA copies were calculated
according to their molecular mass. These were diluted to serial copies (101 to 107) for
making the standard curve, after which the quantitative real time-PCR was performed.
20 μl of PCR reaction include:
10 μl 2x SYBR Premix ExTaq
0.4 μl each of 10 μM Forward primer and Reverse primer
0.4 μl ROX Reference Dye II
6.8 μl H2O
2 μl DNA sample
Following PCR were performed at 95 °C 10 sec, 40 repeat cycles of 95 °C 5 sec and
60 °C 30 sec, and dissociation at last.
4. The titration of the virus can also be determined by immunostaining with antibody against
nuclear protein (NP) of SFTSV.
Vero or HUVEC cells were seeded in 24 well plates with 80% confluence one day earlier
and infected with different amounts of SFTSV collected after 5 generations (such as 2 μl, 5
μl, 10 μl, 20 μl to 40 μl in DMEM/2% FBS) for two hours in 37 °C, 5% CO2 incubator,
washed with PBS for twice in 2 h post infection and change with DMEM/2% FBS.
After one day (24 h) infection, the cells were washed with 500 μl PBS once, incubated for
2 to 5 min for every washing step with PBS, and then the cells were fixed with 500 μl 100%
methanol for 10 min at RT, and then washed with 500 μl PBS once.
Next, they were incubated with 200 μl antibodies against NP (produced in rabbit) at 5 μl/ml
in PBS/2% BSA at 37 °C incubator for 1 h. Afterwards, the cells were washed with 500 μl
PBS three times. The cells were incubated with 2 μg/ml of Alexa Fluor conjugated Goat
anti-rabbit IgG at 37 °C incubator for 1 h and then washed with PBS three times. Following
that, the cells were covered with 80 μl mounting medium. Nuclei were stained using
4',6-diamidino-2-phenylindole (DAPI) in mounting media. Images were captured with
fluorescence microscope at 10 or 20x lens.
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B. Virus infection in vitro
5. Vero or other cells were seeded one day earlier on 24 or 48 well plates depending on the
experiment. Here, 48 well plates are used as an example.
6. The 10 μl virus collected from the supernatant was diluted in 200 μl DMEM/2% FBS (MOI
1) and added to the cells.
7. After the cells were incubated at the 37 °C, CO2 incubator for 2 h, the cell was washed
with PBS once, and then changed with DMEM/2% FBS.
8. In order to test the infection of SFTSV, after 14 to 24 h, the cell culture was collected, and
total RNA was prepared using TRIzol reagent, and quantitive Real Time PCR were
performed as above description. Alternatively, the cells were fixed with methanol and
stained with NP antibody as above.

Representative data

Figure 1. Standard curve of quantitative real time-PCR for SFTSV NP at 102 to 106 copies.
When quantitative PCR was performed, the plasmid NP- pCI-neo was diluted from 102 to 106.
Next, 2 μl was added in 20 μl reaction using SYBR Premix Ex Taq as per the user manual, the
reaction was duplicated, and PCR was performed on the 7500 fast Real Time PCR System. X
axis is the quantity of the NP copies. The Y axis is the value of CT of PCR at different copies.
Sample copies will be automatically generated by the program depending on the standard
curve. The right figure is the amplification plot.
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Figure 2. HUVEC cells were infected with SFTSV virus produced in Vero cells (vero-105
batch). Cells infected with different amounts of virus (2 μl, 5 μl, 10 μl, 20 μl and 40 μl) as
indicated in the figure. Cells were stained with antibodies against NP (green), nuclei were
stained using 4',6-diamidino-2-phenylindole (DAPI) in mounting media (blue). Images were
acquired using a Zeiss LSM510 Meta laser scanning confocal microscope at 20 times.

Notes

1. When SFTSV infects different cells, the detection time for RT-PCR or immune staining will
be selected according the experimental requirement when multiple cells are used. This is
because the cells have different sensitivities to SFTSV infection.

Recipes

1. Maintaining cell culture
DMEM/10% FBS/PS
2. Infection cell culture
DMEM/2% FBS/PS: 1 ml FBS, 500 μl PS and 48.5 ml DMEM for preparing 50 ml
DMEM/2% FBS/PS
3. Mounting media
1:1 glycerol:PBS
0.1% N-propyl gallate
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