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Table 1. Primers for reverse transcription and PCR reaction

Primers Primer sequence (5°—37)
vRNA for RT AGCGAAAGCAGG
vRNA-=2 for RT AGCAAAAGCAGG
c¢RNA for RT AGTAGAAACAAGG

PCR-M1-¥ TGCCAGAGTCTATGAGGGAAGAAT
PCR-M1-R GACGATGGTCATTTTGTCAACATAG
PCR-8s¥F GTAACCCGTTGAACCCCATT
PCR-48sR CCATCCAATCGGTAGTAGCG

Primers for reverse transcription of mRNA and 188 rRNA were oligo dT

and random hexmer.
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Figure 1. Chemical compounds that can inhibits influenza A virus. (A) HeLadAV-luc cells were infected with Influenza A/WSN/33 at an MOI of 5,

and treated with 200 pg/mL chemical compounds or ribavirin as positive control for 14h. DMSO was used as a negative control. Then the cell lysates were

harvested for luciferase assay. The relative luciferase activity was calculated against DMSO control. (B) Chemical structure of compound Colletodiol (C)

HeLadAV-Luc cells were infected with Influenza A/WSN/33 at an MOI of 5 and treated with 20wg/mL Colletodiol or 10 pwg/ml ribavirin for 14h. Then

the cell lysates were harvested for luciferase assay. The results represent the mean + SD of three independent experiments performed in triplicate.
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Figure 2. Colletodiol doesn’ t affect the influenza virus entry into
cells. (A) A549 cells were infected with WSN. Colletodiol was
added at 0 = 1.5 h, 1.5 -4.5 h and 4.5 -8 h to a final
concentration of 20 pwg/mL. The cell lysates were all collected at
8 h and applied to immunoblot analysis. (B) 293T cells were
infected with HA pseudovirus and treated with 20 wg/mL
Colletodiol for 48h. The cell lysates were harvested for luciferase
assay. The relative luciferase activity was calculated against
DMSO control. The results represent the mean = SD of three

independent experiments performed in triplicate.
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Figure 3. Colletodiol inhibits the influenza viral polymerase activity
dramatically. 293T cells were transfected with plasmids expressing
influenza A virus (A/WSN/33 or A/California/07/2009) PB1, PB2,
PA, NP protein and vNS-Luc with pRL-TK as an internal control. After
treated with 20 pg/mL Colletodiol for 48h, the cell lysates were
harvested for luciferase assay. The results represent the mean += SD of

three independent experiments performed in triplicate.
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Figure 4. Colletodiol inhibits influenza viral RNA synthesis. A549 cells
in 24 -well plate were infected with WSN and treated with Colletodiol or
DMSO. The cells were harvested 8 h post infection and the total RNAs
were isolated with TRIzol reagent, then mRNA, vRNA and ¢cRNA of
M1 were quantified by real-time fluorescence quantitative PCR. The
RNA level was normalized to 18S rRNA in cells. The results represent

the mean + SD of three independent experiments performed in

triplicate.
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Colletodiol inhibits the replication of influenza A virus
WSN/HIN1 by reducing the activity of viral RNA
polymerase

Wenbin Lai, Shixiong Wang, Xin Ye

Institute of Microbiology, Chinese Academy of Sciences, Beijing 100101, China

Abstract: [Objective] To screen for compounds against influenza A virus by using the viral promoter reporter cell line
HeLadAV-dLucand investigate their anti—viral mechanism. [Methods] We screened the inhibitors of influenza A virus by
infecting HeLa4AV-Luc cells with influenza A virus WSN/HINI and treating it with the compounds isolated from microbial
metabolites. The cell lysates were then subjected to the luciferase assay. We conducted the pesudovirus assay to analyze
whether the compound affected the function of hemagglutinin (HA). We carried out the influenza viral promoter reporter
assay to examine whether the compound could inhibitinfluenza viral RNA polymerase (vRNP) activity. The effect of anti-
viral compoundon influenza viral RNA synthesis was measured by real-time fluorescence quantitative PCR. [Results]
Colletodiol inhibited the replication of influenza A virus in HeLadAV-Luc cells by luciferase assay. It did not inhibit the
function of HA protein based on the results of the time-of-addition experiment and pseudovirus assay. The influenza viral
polymerase promoter reporter assay indicated that Colletodiol could inhibit the activity of vRNP dramatically. Due to the
inhibition of vRNP, the influenza viral RNA synthesis decreased significantly. [Conclusion] Compound Colletodiol was an
inhibitor of influenza A virus. It blocks the replication of influenza A virus by reducing the activity of vRNP.

Keywords: influenzavirus, viral promoter reporter cell line (HeLadAV-Luc) , Colletodiol, viral RNA polymerase (vRNP)

(AT £ J5)

Supported by the Key Project of Chinese National Programs for Fundamental Research and Development (2011CB504705)
" Corresponding author. Fax: + 864064807508 ; E-mail:yex@ im. ac. cn
Received: 11 April 2013 /Revised: 28 April 2013





