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CTGAGTTGAATCAGCAG-3’
1 2454-3456bp T7
1.1 pGL-R pGL-N  pGL-S
pGL3-Control ~ Xba I New England BioLabs 5'-TAATACGACTCACTATAGGGCGAATAATATGG-
Promega CGAATGCCTAGGTG-3'
QIAquick Gel Extraction Kit Qiagen 5'-TAATACGACTCACTATAGGGCGAATATGAAAT-
SARS c¢DNA GTCGCCAAGATCAA-3’
PCR 3 T7
RdRp 1-780bp Xba | SARS DNA
DNA T7 RiboMAX
5' 5'-GCTCTAGATCTGCGGATGCATCAAC-3' Express Large Scale RNA Production System Promega
3 5'-GCTCTAGAATCAGCATCCATATGG-
GACT-3’ 20pL 80pL. DEPC-
Xba 1 1pL RQ1 RNase-free DNase Promega
37C 30 min 75°C 5 min

5 5'-GCTCTAGAATGTCTGATAATGGAC- / 10%
CCCAATC-3’ NaAc Smol/L 2.5 -20°C 2 h

3 5'-GCTCTAGATTATGCCTGAGTTGAAT- 12000r/min 20min 75%
CAGCAG-3’ 50uL DEPC-

2454-3456bp Xba 1 1.3 esiRNA
RNA  RNase [l esiRNA

5 5'-GCTCTAGAATATGGCGAATGCCTA- 10pL. NEB 2 RNase [l New England Bio-
GGTG-3' Labs 10pL 40pg RNA DEPC-

3 5'-GCTCTAGATGAAATGTCGCCAAGA- 100pl. 37°C RNA
TCAA-3' 30bp VIVASPIN500
PCR 3 Xba | SARS 10000MWCO Sartorius -20°C

DNA Xba 1 1.4
3 SARS HEK293F DMEM 10%
pGL3-Control T4 DNA 37°C 5% CO, esiRNA
New England BioLabs Lipofectamine2000 Invitrogen
pGL-R pGL-N  pGL-S 96 0.5pL Lipofectamine2000
1.2 RNA 0.2pg pGL-R pGL-N  pGL-S 0.04pg pRL-TK Pro-
SARS ¢DNA mega esiRNA 40nmol/L
RdRp 1-780bp T7 24 2.5pl Li-
pofectamine2000 0.8ug pGL-R pGL-N  pGL-S 0.2pg
5'-TAATACGACTCACTATAGGGCGAATATCTGCG- esiRNA PCR
GATGCATCAAC-3' 1.5
5'-TAATACGACTCACTATAGGGCGAATaATCAGC- Dual-Luciferase Reporter
ATCCATATGGGACT-3’ Assay System Promega TD-20/20
T7 Turner Designs
5'-TAATACGACTCACTATAGGGCGAATAATGTCT- 1.6 RNA
GATAATGGACCCCAATC-3’ RNA Trizol Invitrogen

5'-TAATACGACTCACTATAGGGCGAATATTATGC-
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RNA 50pL mRNA
DEPC- 6pL RQ1 DNase 10 x
Reaction Buffer ~ 1pl. RQ1 RNase-free DNase Promega siRNA
37°C 30min DNA 6pLL Xbal
RQ1 DNase Stop Solution 65°C 10min -1 >’ i H =
1.7 PCR SV40 promoter luciferase RARp  SV40 enhancer
PCR l transcription
GAPDH Stop codon
5'-CCATGTTCGTCATGGGTGTGA-3’ > RdRp AAAAA
5'-CATGGACTGTGGTCATGAGT-3’ m7G " uciferase
TagMan 5'-FAM-TCCTGCACCACCAACTGC- 1 pGL-R -RdRp mRNA
TTAGCA-TAMRA-3’ Fig.1 Hybrid mRNA of luciferase-RdRp transcribed
from plasmid pGL-R
5-TTGACCGCCTGAAGTCTCTGA-3’ 2.2 SARS-Cov 3 RNA
5'-TTGGAGCAAGATGGATTCCAA-3’
TagMan 5'-FAM-AAAGGCTATCAGGTGGCT- T7
CCCGCTG-TAMRA-3' RNA 2
0.5 RNA 2pmol RNA
GAPDH 1pl, ANTP  10mmol/L SARS-Cov RdRp 1 ~ 780bp
DEPC- 13ul. 65°C 2254 ~ 3456bp
Smin 4pL. 5 x First-strand 1.2 )
Buffer 2pl. DTT 0.1mol/L  1pL  SuperScript 11 RNA
RNaseH- Invitrogen 42C 50min 2.3 RNA
70°C 15min 300l 3 RNA 13
S0pLL RNase I <30bp  esiRNA
PCR 25pl. TagMan Universal RdRp esiRNA esiRNA-R
PCR Mix Applied Biosystems 1pL. cDNA esiRNA esiRNA-N
TagMan 0.1pg esiRNA  esiRNA-S 3 esiRNA-R
50pLL 95°C 10min 95°C 15s 58°C
Imin 40 ABI PRISM 7000 Se- 2.4 3  esiRNA SARS
quence Detection System Applied Biosystems mRNA
2 1.4 1.5 pGL-S
pRL-TK HEK293F pGL-R
2.1 PGL-R pGL-N  pGL-§ Firefly luciferase F-luc
pGL-R pGL-N-— pGL-S pRL-TK Renilla
I1 ! pGL-R Renilla luciferase R-luc
SV40 -RdRp 3 esiRNA
1-780bp mRNA siRNA mRNA /Renilla
RdRp mRNA 100%
4 F-luc/R-luc Ratio 4-1
pCL-N- pGL-S esiRNA-R F-luc esiRNA
- - 2454 ~ 3456bp 13% esiRNA
mRNA siRNA mRNA esiRNA-N pGL-R
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esiRNA esiRNA
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3 RNA  RNaselll
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Fig.3 RNaselll -prepared siRNA
1 10bp DNA ladder

2 RNA 2 RNase [l -prepared siRNA
Fig.2 Long double-stranded RNA transcribed in vitro
1 DNA marker 100 300 500 700 900 1200bp 4-2 pGL-S pRL-TK
2 dsRNA of nucleocapsid 293F esiRNA-S F-luc
3 dsRNA of spike esiRNA 11% esiRNA-N  pGL-S F-
4 dsRNA of RdRp luc 4-3 pGL-N pRL-TK
293F esiRNA-N F-luc
esiRNA 40% esiRNA-R  pGL-N
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4 RNA pGL-SARS
Fig.4 siRNAs inhibit luciferase expression from plasmids pGL-SARS genes
1 effect of esiRNAs to inhibit pGL-R expression
2 effect of esiRNAs to inhibit pGL-S expression
3 effect of esiRNAs to inhibit pGL-N expression
esiRNA -SARS RNA/GAPDH mRNA
RNA 100%
PCR esiRNA 5 luciferase/ GAPDH mRNA ratio
-SARS RNA 5 esiRNA
1.4 1.6 1.7 esiRNA -SARS RNA
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RNA PCR RNase [II SARS 3
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Fig.5 siRNAs induce degradation of luciferase-SARS genes hybrid mRNA in HEK293F cells
1 esiRNA-R induces degradation of luciferase-RdRp hybrid mRNA
2 esiRNA-S induces degradation of luciferase-spike hybrid mRNA
3 esiRNA-N induces degradation of luciferase-nucleocapsid hybrid mRNA
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RNase ][ -prepared Short Interfering RNAs Induce Degradation of
SARS-coronavirus mRNAs in Human Cells

ZHU Xu-Dong” DANG Ying FENG Yi Li Tao HUANG Pei-Tang
Beijing Institute of Biotechnology Beijing 100071 China

Abstract SARS-associated coronavirus has been identified for the cause of Severe Acute Respiratory Syndrome for which there
is no efficacious drugs or vaccines. RNA interference RNAi is a process in cell to degradation specific target mRNA by double-
stranded RNA. In mammalian cells RNAi can be triggered by short interfering RNA siRNA . RNA interference of virus-spe-
cific genes has emerged as a potential antiviral mechanism. This work evaluated if RNase [l -prepared short interfering RNAs can
induce specific degradation of SARS-coronavirus mRNAs in human cells. Three of SARS genes  RNA dependent RNA polymerase

RdRp  spike and nucleocapsid were amplified with T7 promoter-flanked primers. Long length double-stranded RNA of these
genes were transcribed in vitro and then were cleaved to < 30bp length short interfering RNA with E . coli RNase [l . These siR-
NAs were termed esiRNA-R esiRNA-S and esiRNA-N respectively. RdRp spike and nucleocapsid DNA fragments were inserted
into the plasmid pGL3-Control obtained plasmids pGL-R  pGL-S and pGL-N can express hybrid mRNAs luciferase-RdRp -
spike and -nucleocapsid in cells. Above plasmids and esiRNAs were co-transfected to HEK293F cells with reference plasmid
pRL-TK. Firefly luciferase and Renilla luciferase activity were measured. Hybrid mRNAs’" abundance was measured using re-
verse transcription real-time PCR. Firefly luciferase expression of pGL-R was reduced to 13% by esiRNA-R. Expression of pGL-
S was reduced to 11% by esiRNA-S. Expression of pGL-N was reduced to 40% by esiRNA-N. Control esiRNAs didn’ t affect
luciferase expression Hybrid mRNAs' abundance was dramatically reduced by corresponding esiRNAs. RNase [[[ -prepared short
interfering RNAs induce robust and specific degradation of SARS-coronavirus mRNAs in HEK293F cells. These siRNAs could be

used to inhibit SARS-coronavirus in future research.
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