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[Abstract] Most recently a novel avian-origin influenza A (H7N9) virus emerged in China and has
been associated with lots of human infection and fatal cases. Molecular diagnostic methods are
thus urgently needed in public health laboratories. We developed a SYBR green-based one-step
real time reverse transcription-PCR (RT-PCR) to detect the novel H7N9 virus.
Materials and Reagents
1. Respiratory specimens (throat-swabs, sputum and tracheal aspirate) from patients with
influenza-like illnesses
2. Madin-Darby canine kidney (MDCK) cells (Shanghai Institutes for Biological Sciences,
Chinese Academy of Sciences)
®

3. Eagle's Minimum Essential Medium (EMEM) (Life Technologies, Gibco , catalog number:
11095-080)
®

4. Fetal bovine serum (Life Technologies, Gibco , catalog number: 10099)
5. Viral transportation medium (Yocon Bio-technology, catalog number: MT0301-1)
6. QIAsymphony Virus/Bacteria Mini Kit (QIAGEN, catalog number: 931036)
7. Nuclease-free water (Life Technologies, catalog number: 10977)
8. SuperScript III Platinum SYBR Green One-Step qRT-PCR Kit (Life Technologies, catalog
number: 11736)
9. The primer sequences used for detection of influenza A H7N9 virus
a

Primer

Sequence (5’-3’)

b

PCR amplicon
(bp)

H7F

TGAAAATGGVTGGGAAGGYY

H7R

TGCCGATTGRGTGCTYTTRT

N9F

ACAGTGTACAAYAGCARRGT

N9R

GTTTCGRGCCCAYGTRTTAA

a

F: Forward; R: Reverse

b

V: A/C/G; Y: C/T; R: A/G
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Equipment
1. T-25 cell culture flask (Corning, catalog number: 430168)
2. A biosafety 3 laboratory (BSL-3) (required for virus isolation)
3. QIAsymphony SP instrument (QIAGEN, catalog number: 9001297)
®

4. ABI Prism 7900HT Sequence Detection System (Life Technologies, Applied Biosystems ,
catalog number: 4329001)
Software
®

1. Sequence Detection System Software (v2.3) (Life Technologies, Applied Biosystems )
Procedure
1. Virus isolation
a. MDCK cells were cultured in Eagle's Minimum Essential Medium (EMEM) containing
10% heat-inactivated fetal bovine serum (FBS) in a T-25 cell culture flask and
incubated at 37 °C under a humidified atmosphere with 5% CO2.
b. Disperse the respiratory specimens (throat-swabs, sputum and tracheal aspirate)
maintained in the viral transportation medium by vortex for 1 min. Sputum was
pre-diluted with an equal volume of PBS solution prior to a vortex procedure.
c.

When the MDCK cells grew to 85% confluence, 0.5 ml of the respiratory specimens
positive for H7N9 virus infection was inoculated into cells.

d. Cytopathic effects were observed every day by microscopy.
e. When 90% of MDCK cells experienced cytopathic effects (Figure 1), the cell culture
supernatants were harvested by centrifuge at 2,000 rpm for 10 min and stored at
-70 °C until use.
f.

200 μl of cell culture supernatants was subjected to RNA extraction. Purified viral
nucleic acid was used as assay control.
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Figure 1. Rounding of infected cells, fusion with adjacent cells to form a
syncytia and ultimate lysis, as compared with non-infected cells. A. Non-infected
cells; B. Cells with cytopathic effects.
2. RNA extraction
a. Viral RNA was extracted from 200 μl of cell culture supernatants or respiratory
specimens using QIAsymphony Virus/Bacteria Mini Kit combined with the
QIAsymphony SP instrument, following the manufacturer’s instructions.
b. The extracted RNA was eluted in 60 μl of nuclease-free water. RNA integrity was
analyzed by agarose gel electrophoresis and then stored at -70 °C until use.
3. SYBR green-based real time RT-PCR assay
a. The one-step real time quantitative RT-PCR assays were performed to amplify the HA
and NA genes of H7N9 virus respectively using SuperScript III Platinum SYBR Green
One-Step qRT-PCR kit. The assay was run in duplicate or triplicate for each unknown
sample.
b. The assay was carried out in a 10 μl reaction mixture containing:
5 μl of 2x SYBR Green Reaction Mix
0.8 μM of each primer
0.2 μl of ROX Reference Dye (500 nM)
0.2 μl of SuperScript III RT/Platinum Taq Mix
1 μl of purified RNA
x μl of nuclease-free water
c.

The optimized thermal cycling conditions were as follows:
i. A reverse transcription step at 50 °C for 10 min
ii. An initial denaturation step at 95 °C for 5 min
iii. 40 cycles of PCR amplification at 95 °C for 15 sec, 60 °C for 20 sec, and 72 °C
for 30 sec, followed by a melting curve analysis program according to the
instrument documentation.

d. Finally, data were collected and results were analyzed with the use of Sequence
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Detection System Software v2.3. The Tm values of H7 and N9 specific amplicons were
80.77 and 81.20, respectively.
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