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Abst ract: Rabi es virus contal ns nonsegnent ed negative-sense RNA in its genone. The 11-kb genone en-

codes five genes in the order 3'-NP-MGL-5 and transcriptionis obligatorily sequential fromthe single

3" pronotor.

The Gprotein plays an inportant role in viral pathogenicity. Previous stud es have denon-

strated that noving the N gene to successively nore pronoter-distal position resulted I n stepw se attenua-

tion of replication and lethality for mce. Inthe present a full-length plasmnd wth the Ggene at pronoter-

proxi mal position was constructed and a new rabies virus were rescued by reverse geneti cs.
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1.1 #H

[.1.1 @mpe.saaA ik BSR 40 ( BHK 48 HY
1 I~ 7iBE) \BSRT7 4y ( iR EHiz=R1A T7 RNA R &
%) AERJpsaE SN10 558K H Dr. Fu B525%e == R L.
POLHRBMCHPL N FEHPL1A B Centocor 23 H].
1.1.2 Jk# pTIT-N . pTIT-P pTIT-L.pTIT-G il pS-
AD-L16 ( & B IERJmaE SAD-L16 S5 Fr 22 A 4 )
i Dr. Schnell Z . pGEM-GHL &4 SAD-L16 &£k
, /1 Dr. Fu SERG ZE #) .

1.1.3 T BB Superfect Transfection Reagent I H
Qiagen /v H]. AccuPrimeTM Taq SR EH DNA R &
) H Invitrogen 7\ H].

1.2 FHix

1.2.1 AkKkAABZEGHE BT 5 AA-
CATCCCTCAAAAGAC 3" F1 5" ACATTTTTGCTTTG-

CAATTG 3% pSAD-L16 ) NPM 3 NEHE MR, i3
A1 pSAD-L16GL. #:35 DA Xhol 4b3E pSAD-L16GL, YJ
b G L 2N &80 b B H %, iz URL AR 24 4 pS-
AD-L16GLAXhol. L pSAD-L16 J#Et,5  AACAC-
CCCTACAATGG 3" F1 5" AATAGTTTTTTTCACATC 3°

5Py 3% SAD-L16 ) NPM 2L , 3+ 7F H M v il A
Hpal B8U){7 /2. % PCR =¥y 4tk /51 A pGEM-GHL
] Hpal {3 &, & By 252 8 pGEM-GIN2. D) Xhol
kb3 pGEM-GIN2, B§ V] & Bt i A pSAD-L16GL
AXhol Y] Xhol i1 51 ,3K G EFREHFEM e KEH
JabL, 44 S pSAD-L16GIN2.

1.2.2 AmaeEE R & HYHI 24 h 7E
12 AL R IRt i) 45 BSRT7 40 g, {8 ¥k BE 1A 2]
2.5 x10°/45F.. HURT4IEE R 60% .

BEYL. Sfi1 mL 1 x PBS(pH7.4) YeiRk4M, B
A 0. 44 pg pSAD-LI6GIN2, 0. 2 pg pTIT-N,

0.11 pg pTIT-P, 0. 11 pg pTIT-L, 0. 11 pg pTIT-G

HIIE-GW. 7£37 CH CO, IEFFWE 2.5 h, FHEH
Fr#, 4/ 1 mL 1 x PBS(pH7.4) Yeik4uf. K400
BT 37 Ciy CO, HBFRFENFH 48 h, HHE A 34 CTHY
CO, BEFR4EWEE 96 h.

R T CE. RERAIIE 3 k. B 60 uL 4 M
58 45 ¥ 40 wL BSR 4IRS, il F 96 LK

ESE

R 9 B HE A A B R PR R 105

g, 37 CE535% 48 h, 3% 34 CH53E 96 h. jm{zli
TR ECk 80% TR EA T 20 AMufL, 29 10 s, BIFFEZ.
IR LA E E B, T -20 CA/ERI 1 h. 335,
AR IA 1: 60 ZEEFRIcIBT N $TiA,37 T
Z1h. F1 xPBS ¥&40002 Yk, EIK S min; B
KRR 1 IR, BAR TR, AT BT T %

2 &R

2.1 EE/REHE

7 T4 SAD-L16 Ftkg G ZEE M AL H A p%55 4
MEHEECE 1 AL, E£E B EMER T2 ZE AL pS-
AD-L16 S N-P-M 3 A~ (BRE B E N 2EH
FUFRAESRPSIX. AR )E BRF N-P-M 3 R4 A G-
LZE],Maish G XHEMTERAS | e
SR FObL pSAD-L16GIN2( & 1), HEERF T4 3'-
G-N-P-M-L-5'.
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Fig.1 Construction of rabies virus full-length plasmid

2.2 HEHEY

4 HH Fobr pSAD-LI6GIN2 5 pTIT-N, pTIT-P,
pTIT-L.pTIT-G & —E L BIIE & J5 , %% 4% BSRT7 4
.37 CEE3x S d. FEREIEMT BSR 444,37 C
¥i3e 5 d. @36RIEPT N sk fa, 58 B
B N A R KB TOCHE A, 22 00 B T8 I B R R
(E2.3).
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Fig.2 Rabies virus antigen observed after transfection with full-

length genome
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Fig.3 Rabies virus antigen observed after infection with RV
SN10
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Schnell ' 4 1994 4 ¥ SEHE 5L T HE R A 2 19

el R HAE R G, Ao 165 RNA Ji 3 M55 % .
HHIFRET —52FNgR. UZRGEM RV, E
PR HWEENZ S, %W 2E Al et 5 Bl i AL ¥, o)
Fite ) TTRNA BE 8. XN REAEFEEHE MR
B — S B R R A AN T, B 5 )R E I A
AR TS TR R R RO AR E A
FFIAH TIRNA B4 BT A3 3 B9 3 BY BOBL A9 33k
FRHekER S ERAMRBEEA" ;=2
BERETIMERKRER X -4 E. Hit, o
Ol ey ke E 3k T7 RNA B4 A BHKT7 41
U ECRE b, X EER R B 00 S 10 B B AE R G AT
TH. UZRGHEM RV, RF% 2K IR R,
N.P.L.G Fhi[Eat ¥4k BHKTT , gL BB = 3R 15 9K
R, KK E T ERENNEFRES THRMEEE. 5L
5% Schnell™ 1 Wu'™ 5k, B MMM &
4, IR G EHETIREE A 1 1 RV.

A B BRAVER AR cDNA FREURTE 2 —
MEGTHMRXEZRM TR, EHHEERE, HbeR
HER SHBERENEE. ENZEMN AR NE
g, sriosh RATRBTBEHAEN A, 5—KE &
— i A B A 12 fL AR, {HAXAX 0. 44 pg pSAD-
L16GIN2, 0.2 pg pTIT-N, 0. 11 pg pTIT-P, 0. 11 pg
pTIT-L, 0.11 pg pTIT-G X—¥K B . tb BT 3R K A
7, B, 4 4 FL 4 PEE.

CEHEAEBETHE 0 RV EHMRPRERENE.G

r'

EHMRBR RENE ] ZRE IR E
) S B S S AT I
535 3T

[1] CONZELMANN K K, COX ] H, SCHNEIDER L G, et

[

X

(2]

[4]

5]

[6]

[7]

[8]

9]

[10]

[11]

[12]

%

i o 27

2t

al. Molecular cloning and complete nucleotide sequence of
the attenuated rabies virus SAD B19[ J]. Virology, 1990,
175 .485-499.

MEBATSION T, WEILAND F, CONZELMANN K K. Ma-

trix protein of rabies virus 1s responsible for the assembly
and budding of bullet-shaped particles and interacts with
transmembrane spike glycoprotein[ J]. J Virol, 1999, 73.
242-250.

SCHNELL M J, MEBATSION T, CONZELMANN K K.
Infectious rabies viruses from cloned cDNA. [ J]. EMBO
J, 1994 ,13.4 195-4 203.

LAWSON N D, STILLMAN E A, WHITT M A. Recombhi-
nant vesicular stomatitis viruses from DNA[J]. Proc Natl
Acad Sci1 USA, 1995, 92.4 477-4 481.

COLLINS P L, HILL M G, CAMARGO E. Production of

infectious human respiratory syncytial virus from cloned
cDNA confirms an essential role for the transcription elon-
gation factor from the 5'proximal open reading frame of the
M2 mRNA in gene expression and provides a capability for
vaccine development| J]. Proc Natl Acad Sei USA, 1995,
92.11 563-11 567.

KATO A, SAKAI Y, SHIODA T. Initiation of sendat virus
multiplication from transfected cDNA or RNA with nega-
tive or positive sense[ J |. Genes Cells, 1996, 1.569-
579.

WERTZ G W, PEREPELITSA V P, BALL L A. Gene re-
arrangement attenuates expression and lethality of a non-
segmented negative strand RNA virus[ J]. Proc Natl Acad
Sei USA, 1998, 95.3 501-3 506.

FLANGAN E B, BALL L A, WERTZ G W. Moving the
glycoprotein gene of vesicular stomatitis virus to promoter-
proximal positions accelerates and enhances the protective
immune response| J]. J Virol, 2000, 74 .7 895-7 902.
HOFFMAN M A, BANERJEE A K. An infectious clone of
human parainfluenza virus type 3[J]. J Virol, 1997, 71
4 272-4 271.

ITON, ITOMT, YAMADA K. Improved recovery of ra-
bies virus from cloned cDNA using a vaccine virus-free re-
verse genetics system| J ]. Microbiol Immunol, 2003, 47
(8):613-617.

SCHNELL M J, FOLEY H D, SILER C A. Recombinant
rabies virus as potential live-viral vaccines for HIV-1[]J].
Proc Natl Acad Sci USA, 1999, 97.3 544-3 549.

WU Xian-fu, GONG Xiao-ming, FOLEY H D. Both viral
transcription and replication are reduced when the rabies

virus nucleoprotein is not phosphorylated [ J]. J Virol,

2001, 76(9) :4 153-4 161.

23

[ RE%E 1 ]



