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1.1
1.1.1
COS-7
T7 RNP  BSR T7/5
Max von Pettenkofer
RSV A Long
pcDNA3.1/N pcDNA3.1/P

HEp-2
px83T

K. Conzelmann

T4DNA PCR
Taqg  Pfu

1.1.2

Promega
Lipofectamine 2000
NIKON
BD DNA

Invitrogen

RSV Chemicon
Marker MBI
Amersham ECL

-HRP

Santa Cruz

Pierce
1.2 GSGE
RSV
Le-GS-multiple cloning sites-GE-Tr
GSGE 5'-ACG-
CGAAAAAATGCGTACAACAAACTTGCATAAACCAA-
AAAAATGGGGCAAATGAATCCGCTAGCAG GATATC-
GCTAGCAGCTCGAGTACTGCAGAGTTATTAAAAAAT-
GAGAAAAAAAGTGTGAAAAACTAATATCTCGTAAT-

TTAGTTAATACACAT-3’ GS
GE GS Le GE Tr

5" 3
Pst 1
1.3 PCR RSV

Nhel EcoR V Sall Xholl

GSGE 2
RSV GSGE1

RSV GSGE2  GSGE1F 5’-CCCAAGCTT-
GGGTAATACGACTCACTATAGGGACGCGAAAAAAT-
GCGTAC-3" GSGEIR 5'-ACGAGAAAAAAAGTGTCA-
AAAACTAATATCTCG-3" GSGE2F 5'-ACGCGAAAA-
AATGCGTACAACAAACTTGCAT-3" GSGE2R 5’-CC-
CAAGCTTGGGTAATACGACTCACTATAGGGACGAG-

AAAAAAAGTGTC-3' GSGE1 GSGE2
Hind Il

T7
1.4 RT-PCR RSV L
M2-1

GenBank RSV L.  M2-1

L 4

Primer Sequence 5’3’

LIF nt1-30

LIR nt2510-2473
I2F nt2511-2535
2R nt3792-3767
L3F nt3793-3818
L3R nt5334-5313
LAF nt5335-5257

GCGGCCGCATGGATCCCATTATTAATGGAA
CTCGAGCCAACCCATGGGCTAGCAAATAATCTGCTTG
GCGTGCGCTAGCATTAAATAGCCTT
ACCAACCCATGGTTTAGTGGGTCCT
CCATGGGTTGGTTCATCTACACAAG
TCTATCGATCACAACCGTAGG
ATCGATAGAATTATAGATCATT

[AR nt6498-6469 GCCGCGCCTCGAGTTATTCATTATGAAAG

L1 5' L4 5'

Not I~ Xho I 5

L Nhe
I Neol Clal
M2-1 1 M2-1F

ntl-29  5'-AAGCTTATGTCACGAAGGAATCCTTGCAA-
3" M2-1R nt585-570 5'-GAGCTCTCAGGTAGTAT
CATTATTT-3’ Hind Il
Xho 1
1.5 GSGE1 GSGE2 L M2-1

GSGE GSGE1 GSGE2
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Taq  Pfu PCR
GSGEl  GSGE2 PCR Promega
-20%C
oligo dT
c¢DNA L
M2-1
Taqg  PfuDNA PCR PCR
Promega

1.6 px83T/GSGE1/EGFP px80T/GSGE2/EGFP
pcDNA3.1/L pcDNA3.1/M2-1

GSGE1 GSGE2 Hind [l
Sma | px88T HDV T7 RNA
Escherichia coli DHS5a
Xba 1 Xho |
px83T/
GSGE1 px83T/GSGE1
pcDNA3.1 + /EGFP Nhe 1
Xho 1 EGFP Nhe 1
Xho 1 px80T/GSGE1 px80T/
GSGE2 Hind[l  Xho 1
px88T/GSGE1/EGFP  px83T/GSGE2/EGFP
4 L M2-1
pGEM-T easy E . coli DH5a
pGEM-T/L1

pGEM-T/L2 pGEM-T/L3 pGEM-T/I4 pGEM-T/M2-1

L L
L pGEM-T
pGEM-T/L Not 1 Xho 1
pGEM-T/L. pcDNA3.1 +

Not 1 Xho 1 pGEM-T/M2-1

pcDNA3.1 + Hindlll  Xho 1
Hind [l Xho 1
pcDNA3.1/L

pcDNA3.1/M2-1
1.7 RT-PCR
pcDNA3.1/M2-1

pcDNA3.1/L

PEG8000 pcDNA3.1/L/
pcDNA3.1/M2-1 COs-7
70% ~ 80 % Lipofectamine

2000 72 h Trizol
RNA RT-PCR
L M2-1 RT-PCR 1.4
PCR 12 M2-1 pcDNA3.1/L
pcDNA3.1/M2-1 RNA
PCR
1.8 px80T/GSGE1/EGFP px83T/GSGE2/EGFP
RSV BSR T7/5
EGFP
PEG8000 px83T/GSGE1/EGFP
px83T/GSGE2/EGFP pcDNA3.1/N  pcDNA3.1/P
DMEM T7 RNA BSR T7/5
80% ~ 90%
Lipofectamine 2000 6 pg
px83T/GSGE1/EGFP 6 pg px83T/
GSGE2/EGFP

6 pg px80T/EGFP/GSGE2 4 pg pcDNA3.1/N 4 pg
pcDNA3.1/P 2 pg pcDNA3.1/L 2 pg pcDNA3.1/M2-1

56 h EGFP
PBS
EGFP
2
2.1 GSGE1 GSGE2
GSGE
T7 PCR
PCR 5 pL 180 bp
DNA
2.2 px83T/GSGE1 px80T/GSGE2 pGEM-T/L
pPGEM-T/M2-1
GSGE1 GSGE2 px80T
GSGELl Tr GSGE2
Le GSGE1
T7 RNA
GSGE2
Le ’
pGEM-T L1 [2 13 14 M2-1
Not 1 Nhe 1 Nhe |
Neo 1 Neo 1 Clal Clal Xho I Hind 1II
Xho 1
pGEM-T/L1 pGEM-T/L2 pGEM-T/13 pGEM-T/
4  pGEM-T/M2-1 L
pGEM-T/L pGEM-T/L pGEM-T/
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M2-1 GenBank RNA RT-PCR RT-PCR
RSV A Long L  M2-1 5L 1200 bp 600 bp
AY911262 L 15 RNA
PCR
M2-1 2.5 Western blot
2.3 px83T/GSGE1/EGFP px86T/GSGE2/EGFP Western blot pcDNA3.1/L COS-
pcDNA3.1/L pcDNA3.1/M2-1 7 250 kDa 2
EGFP  px83T/GSGEL/EGFP  px83T/ pcDNA3.1/M2-1 COS-7
GSGE2/EGFP Hind [l Xba |
3000 bp 800 bp 1 2
1-A -"—250[{]_)21
L M2-1 pcDNA3. 1/L
pcDNA3. 1/M2-1 Nhel  Smal  Hindlll 'Z pcDNA3.1 + /L Western blot
Xhol 5084 bp 4246 hp Fig.2  Expression of L gene in pcDNA3.1 + /L transfected COS-7

cells analyzed by Western blot. 1. Mock transfected COS-7 cells 2. COS-

2590 b 5000 b 585 b
P P P 7-cells transfected by pcDNA3.1 + /L.

5084 bp 4246 bp

LB 2.6 RSV px86T/GSGE1/EGFP
i px80T/GSGE2/EGFP
EGFP
S000bp
! J\H%&EF EGFP
2398E

<= SH3hp px83T/GSGE1/EGFP px83T/GSGE2/EGFP
0 BSR T7/5 px83T/
" px88T/GSGEI/EGFP px83T/GSGE2/EGFP A GSGE2/EGFP pcDNA3.1/1. pcDNA3.1/M2-1 pcDNA3.1/
pcDNA3.1 + /L pcDNA3.1/M2-1 B N pcDNA3.1/P BSR T7/5 48 h
Fig.1  Identification of px83T/GSGEI/EGFP and px85T/GSGE2/EGFP EGFP
A pcDNA3.1 + /L and pcDNA3.1/M2-1 by restriction endonuclease
digestion. A 1.px83T/GSGEI/EGFP digested by Hindlll and Xba I 2. px83T/GSGEL/EGFP
px8ST/GSCE2/EGFP digested by Hind Il and Xba T M.DNA marker px83T/GSGE2/EGFP
15000 B M.DNA marker 15000 1.pcDNA3.1 + /L digested by Nhe |
and Sma I 2.pcDNA3.1 + /M2-1 by Hindlll and Xho I .
2.4 RT-PCR
pcDNA3.1/L. pcDNA3.1/M2-1 EGFP

'3 px80T/GSGE1/EGFP  BSR T7/5 EGFP A px80T/GSGE2/EGFP  BSR T7/5
EGFP B px83T/GSGE2/EGFP pcDNA3.1/L pcDNA3.1/N pcDNA3.1/P pcDNA3.1/M2-1  BSR
T7/5 EGFP C NIKON ECLIPSE TE 2000-S x 100

Fig.3 The expression of EGFP in BSR T7/5 cells transfected by single px83T/GSGE1/EGFP A The expression of EGFP in BSR T7/5 cells
transfected by single px88T/GSGE2/EGFP B The expression of EGFP in BSR T7/5 cells co-transfected by px83T/GSGE2/EGFP pcDNA3.1/L
pcDNA3.1/N pcDNA3.1/P pcDNA3.1/M2-1 C  NIKON ECLIPSE TE 2000-S  x 100 .
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'4 px83T/GSGE1/EGFP  BSR T7/5 A px83T/GSGE2/EGFP  BSR T7/5
B px88T/GSGE2/EGFP pcDNA3.1/L pcDNA3.1/N pcDNA3.1/P pcDNA3.1/M2-1 BSR
T7/5 C NIKON ECLIPSE TE 2000-S x 100

Fig.5 BSR T7/5 cells observed under microscopy after transfecting px86T/GSGEI/EGFP A BSR T7/5 cells observed under microscopy after transfecting
px83T/GSGE2/EGFP B BSR T7/5 cells observed under microscopy after co-transfecting px83T/GSGE2/EGFP pcDNA3.1/L pcDNA3.1/N pcDNA3.1/P

pcDNA3.1/M2-1 C  NIKON ECLIPSE TE 2000-S x 100 .

6fr L ORF 404 886 924
52' 1133 1429 1794 1914 2450 3773 3941 3978 5252
210 5324 5596 6174 15
= 20 6 9
2o
: . - . . Asn295Ser 11e308Val Tyrd76Phe
TSRTTA cell p?(S?iTEGS{]El pxBaTGRGEZ co-transtection Asn598His Val638lle lel1313Met Leul3261le
KGR MG
Clls Glul865Gly Cys2058Arg 295 598 1313 1865
l EGFP BD 2058 RSV
FACSCalibur L 5
Fig.5 EGFP expressed cells analyzed by FACS BD FACSCalibur .
RNA °=7 premotif
3 A motif A motif B motif C motif D 2
mRNA 5’ motif
RSV 5C motif 1C L
11 L M2-1 N P
N PL RSV
L
/
N P L
M2-1
M2-1 RSV RSV cDNA
M2-1 ORF 582 bp
RSV
GenBank RSV Long  M2-1
AY911262
M2-1 Western blot
RSV RSV M2-1  BOFP CAT
RSV M2-1
M2-1
Western blot M2-1 M2-1 EGFP RSV
RT-PCR M2-1 GSGEl ~ EGFP  T7 RNP*™’
M2-1 L EGFP
ORF 6498 bp GenBank mRNA BSR T7/5

RSV Long L AY911262 EGFP RSV
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Le Tr GS GE RNA
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Construction of minireplicon of human respiratory syncytial virus

Qian Tang' * Jiemei Yu'?® Jinsheng He' ?* Mei Zhang' Wei Wei' Yuanhui Fu? Xianxian Zheng' Xiaobo
Wang' Ying Zhang® Tao Hong® *

! Department of Immunology Anhui Medical University Hefei 230032 China

% College of Life Sciences & Bioengineering Beijing Jiaotong University Beijing 100044 China

? Institute for Viral Disease Control and Prevention China CDC Beijing 100052 China

Abstract Objective The reverse genetics technology is an important way to develop genetically engineered attenuated living
human respiratory syncytial virus RSV vaccine candidates. As the pilot experiment it is necessary to prepare RSV minireplicon
and investigate its biological activity. Methods After the gene start and gene end GSGE fragment containing the sequence of
leader Le gene start GS multiple cloning sites MCS gene end GE and trailer Tr was synthesized and positioned
under the control of T7 RNA promoter we cloned this fragment further into px83T vector. Then the enhanced green fluorescent
protein EGFP  was cloned into the above recombinant px83T vector and RSV minireplicon plasmids px83T/GSGE1/EGFP and
px83T/GSGE2/EGFP were finally obtained. Meanwhile two ORFs of nucleocapsid proteins of large protein L and transcription
elongation/antitermination factor M2-1 were cloned to construct pcDNA3.1/L and pcDNA3.1/M2-1. At the end we co-
transfected a RSV minireplicon plasmid and four nucleocapsid protein plasmids into BSR T7/5 cell lines expressing T7 RNA
polymerase by lipofectamine 2000 and analyed the expression of EGFP by inverted fluorescent microscopy and fluorescence
activated cell sortor FACS  respectively. Results The px83T/GSGE1/EGFP px83T/GSGE2/EGFP peDNA3.1/L and
pcDNA3 . 1/M2-1 were successfully constructed. After co-transfecting EGFP can be observed in the transfected BSR T7/5 cells
under fluorescent microscopy and by FACS. Conclusion The constructed RSV minireplicon is able to replicate and transeript
which provides a solid foundation for further RSV vaccine development and drug selection by RSV reverse genetics.

Keywords human respiratory syncytial virus minireplicon enhanced green fluorescent protein
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