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Establishment of Vero Cell Lines with Expression of Small Interfering

RNA Targeting Dengue Virus prM Gene
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Abstract PrM is the precursor of a membrane protein M that plays an important role in the assembling
and maturation of dengue virus. Small interfering RNA ( siRNA) targeted to prM gene can transiently
inhibit the replication of dengue viruses. In order to establish persistent inhibitory effect recombinant
lentiviruses with prM siRNA sequence were constructed and produced in 293FT cells then transfected
into African green monkey kidney cells ( Vero cells) . Vero cells stably expressing of prM siRNA were
selected by blasticitin resistance and fluorescence activating cell sorter ( FACS) sorting. The sequence of
expressed siRNA was confirmed by reverse transcript PCR and DNA sequencing. The prM siRNA
expression was detected in about 97. 6% of the obtained Vero cells. When exposed to dengue viruses
prM siRNA expression Vero cells showed significant suppression on prM protein expression and
inhibition on the replication of dengue viruses. These cell lines can be used for future studies of RNA
interference on the protection of dengue virus infection.
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Fig.1 Hairpin structure schematic diagram of siRNA precursor

According to effective siRNA sequence

DNA oligos were designed and synthesized to transcript proper shRNA. After transcription in host cells through plasmid

or lentivirus the RNA could form hairpin structure on the basis of the transcription complementary principle and

transform into mature siRNA by the processing of dicer enzyme( prM targeting sequence in bold)
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pDONR221 pLenti6 /V5-DEST PCR . PCR TaKaRa Premix
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60 C 30s 72 C 30 s 30 . PCR
1.5 siRNA
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9 wg Packaging Mix( pLP1 pLP2 ( Multiplicity of
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6 pg/mL ( polybrene) 30 min. 12% SDS-PAGE 300 mA 2.5 h
2% 107" ~ 10% L h
107" . 96 1:1 000 prM B-Actin
100 pL 4 <C 1:2 000
2 37 C.5% CO, ( HRP) 4 C 4h X
.24 h
100 pL 1.10 RT-PCR prM siRNA
; 96 h
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. 6 12 h 1.2
1.7 RT-PCR siRNA 1~64d
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Fig.5 The flow cytometry assay results of Vero cells transfected with different MOI lentiviruses 2 x10° Vero

cells were seeded into 6-well tissue culture plates and incubated overnight. Lentivirus was diluted into different MOI with
medium containing 6 ( g/mL polybrene and 2% FBS then added onto the cells. Flow cytometry assay was proceeded at
48 72 96 hours post transfection. ( A) The result of flow cytometry assay at 48 hours post transfection; ( B) The GFP "

cell rates in different MOI groups
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Fig.2 Transfection of pcDNA 6. 2-GW /EmGFP—prM siRNA into CHO cells ( 100 x ) 2 ~8 x 10" CHO cells were
seeded into 24-well tissue culture plates. On the day of transfection 0.4 pg plasmid DNA was diluted to 60 pL 1.5 pL
attactene reagent was added. The mixture was incubated for 10 ~ 15 minutes at room temperature then droped into a well.

The fluorescence of expressed GFP in cells was observed after 48 hours incubation. ( A) fluorescence field; ( B) bright field

Fig.3 The GFP expression of lentiviruses in 293FT cells ( 100 x ) 6 x 10° 293FT cells were seeded into 10 cm” dish
and cultured overnight. Two reagents one with 9 ( g Packaging Mix and 3 ( g lentiviral expression plasmid DNA in 1.5 mL
Opti-MEM  another with 36 ( L Lipofectamine 2000 in 1.5 mL Opti-MEM were gently mixed together and incubated at room
temperature for 20 minutes. The mixture was carefully added to the cell culture dish and incubated for 6 hours then replaced

into complete medium. After 48 hours cell culture supernatant was collected and fluorescence in 293FT cells was observed.

( A) fluorescence field ; ( B) bright field

Fig.4 Fluorescence expression in virus titer test ( x 40) 8 x 10° 293FT cells were seeded into 96-well tissue culture
plates and incubated overnight. 100 wL of lentiviruses diluted with medium containing 6 pg/mL polybrene and 2% FBS were

added. The fluorescence was observed at 96 hours post infection. A ~ E: 107> 10™* 107> 10™° and 107 dilution group
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2.5 siRNA-Vero

MOI 100 Vero 1.4.7
1.4.7 100%
80% 30% - . Vero
15% . 10 97. 6% GFP ( Fig. 6)
siRNA . prM siRNA  Vero
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Fig.6 The selection of prM siRNA Vero cell lines ((A) Vero cells were transfected with lentiviruses in MOI
100. Then GFP + Vero cells were sorted by FACS and cultivated in MEM containing 10% FBS and 10 ( g/mL
Blasticitin. Fluorescence of GFP in the 1st 4th 7th generation cells was observed by fluorescence microscope. A-C:
the fluorescence field of the 1st 4th 7th generation cells without selection. D-¥: the bright field of the Ist 4th 7th
generation cells without selection. G-: the fluorescence field of the 1st 4th 7th generation cells with selection. J-K:
the bright field of the Ist 4th 7th generation cells with selection. ( B) Flow cytometry assay were proceeded to

calculate the GFP " cell rate in Vero cell lines. left: normal Vero cells; right: the 10th generation cells with selection

2.6 prM siRNA prM Vero neg siRNA  Vero
Western 5d 7d RNA
prM siRNAVero Vero 10" 10*° prM siRNA
prM Vero
prM (Fig.7) . 7 d RNA 10*°
2.7 prM siRNA neg siRNA (P<

RT-PCR 0. 05) ( Fig. 8) .



11 : prM RNA  Vero 1079
Dengue virus - + + +
prM siRNA . = + - siRNA RNA
negative siRNA — — - = .
siRNA
siRNA HIV-]
B-Actin _
( RNAI)
Fig.7 Suppressing effect of prM siRNA on prM RNAi
gene expression Vero prM siRNA-Vero and neg
siRNA-Vero cells were infected with 100 TCID,, dengue
virus. The cells were lysed by 1 x SDS after 5 days. Cell
lysates were separated by 12% SDS-PAGE  then
transferred into PVDF membrane and subjected to ’
Western blotting analysis. B-Actin was used as the
internal standard
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Fig.8 Inhibition effect of prM siRNA on dengue siRNA RNA
virus replication Vero prM siRNA-Vero and neg ( RNA-induced silencing complex RISC)
siRNA-Vero cells were infected with 100 TCID,, dengue prM siRNA
virus. Cell culture supernatants were collected at day 0 prM RNA
1 2 3 4 5 6 post infection. Total RNA of 100( L s
supernatant were extracted and viral RNA copies were prM siRNA Vero
detected by real time RT-PCR oM Vero
Vero
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