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. P-M . ( 1)
G o
. RNA RV G Flury LEP G
P-M G M Kozark
RV Flury LEP .G o :GPF.GPR; LEP A
Pme | 24292436
LEP o CTCTAGAT GTTTAAAC
AF1.AR1 AF2.AR2 1 o
1 1 LEPPGM ¢DNA
1.1 Table 1  Primers used for construction and identification
1.1.1 :RV Flury LEP of fulldength ¢DNA of recombinant virus LEP-PGM
BHK-21 -70%C . Primers Sequences( 5" —3")
112 :pCAGES(pC) pBlucscript I KS( pb) LRI TTTICATIGTITAAACEOANTG AN TTCC A ACAGTCE
pCI ° pCI— AR2 CCGAGAACTCCACATAACTTGAGTTTGC

LEP.pB-A( LEP)

5

o

pCN.pCP. pCL

1.1.3 16 BALB/c
o BHK-
21 NA
10% ( FBS)
DMEM 5% FBS MEM( GIBCO) .
1.1.4 : T4 DNA N
Nhe 1 Sph 1 Mlu 1 -EcoR 1 Kpn 1
EcoR V TaKaRa » Phusion™ DNA
Rsr 1T \Pme 1 NEB
. RNA +SuperSeript ™" 1 N
Opti-MEM Lipofectamine ™
2000 Invitrogen o ( FBS) .DMEM
MEM Gibco o ( Gel
Extraction Mini Kit) ( Plasmid
Mini Kit) OMEGA o
( QTAfilter Plasmid Midi Kit) QIAGEN o
RV . FITC
IRDye""700DX IgG
Sigma o
PCR Applied Biosystem o
BECKMAN CEQ 8000
BECKMAN o
ZEISS
1.1.5 GenBank
Flury LEP ( DQ099524)

AF2  TTCATTCCGTTTAAACAATGAAAACTGAGATGTCAT
GCATGTTTAAAC JABGAGEREH |cCCACC| ATGGTTCCTC
AGGTTCTTTT

GPR  GTACGTTTAAACTCACAGTCTGGTCTCGCCTC

F1739  AAGTATCGAGAGGACTTTCA

R2548 TTTTGGGTGTCCTCATCCCTA

G-PF

The underlined letters are specific sequence of virus bold sequences
represent restriction enzyme sites Italics are protection sequence the

starting signal for M gene is highlighted Kozark sequences is bordered.

1.2 cDNA
PCR A P.M
Pme | ( GTTTAAAC) .
pCI-LEP F1-PF. AR1
A¥2.F1-PR Al A2
Al A2 F1-PF F1-PR
Overlapping PCR Pme |
A( Pme 1)
pBluscript JI KS( Agilent) pB-A
(Pme 1) pCILEP
G-PF G-PR M
G Pme 1
pB-A( Pme 1) PB-
A-G; pCI-AB( LEP)  Xho I  Nhe 1
pCI-B PB-A-G  Xho 1  Nhe
I AG pCI-B
pCI-ABG; pCILEP  Not 1
Miu 1 C Not
I M I pCI-AB-G

pCILLEPPGM( 1) .



1100 Hongyue Zhai et al. /Acta Microbiologica Sinica( 2011) 51( 8)
Pme | Hind 1l o 37C 1h 500 pL 2%
- [N HT] S DMEM. 37%C 48 h  IFA
qumRZ HEsz 1.6
LEP-PGM MOI( Multiplicity of
f infection) 0. 1 NA BHK-=21
Hamk HayRz . Ih  PBS 2 2%
1 RV LEP-PGM FBS MEM DMEM 37%C .
Fig. 1 Genome structure of the recombinant RV LEP-PGM. 24.72 120 h
1.3 °
BHK=21 6 1.7 Western blot G
80% i rLEP-PGM LEP MOI
LipofectamineTM 2000 pCI- 1 BHK-=21
LEP-PGM pCN.pCP.pC. 4, 3d SDS-PAGE .
2.1.1 pg 250 wL OPTI-MEM . (NC) 5%
15 L Lipofectamine™ 2000 250 wL OPTI- 100 G
MEM 5 min; B-actin 1: 5000 IRDye™
Lipofectamine™ 2000 700DX IgG ° Odyssey
30 min. OPTI-MEM BHK- °
21 2 OPTI-MEM 1 mL Photoshop CS2 Image] o G/B-actin
Lipofectamine™ 2000 G B-actin
37°C.5% CO, 8 h °
10% DMEM o 72 h 1.8
DMEM 10 )
BHK=21 R F1 BALB/c 10
NA 48 h (TFA) 30 wL 100 pL o
. BHK-=21 21d .
37°C 72 h Reed-Muench
-70%C (LDg) °" 3
1.4 2
RNA
F1739 R2548( 1) PCR G 2.1 cDNA
G cDNA
DNA STAR pCILEPPGM( 1) . pCILEP-
o PGM pCN.pC-P pC-L BHK-
1.5 21 3d BHK
BHK=221 IFA RV
37°C 72 h -70C . ( 2)-
24 BHK-=221 NA rLEPPGM.,
80% ° 2.2
10 o 24 RNA RT-PCR
100 pL 3 P-M ( 3-A) PCR



G P-M Flury LEP. / (2011) 51(8) 1101

cDNA
rLEP-PGM ,
2.3
rLEP-PGM LEP
NA BHK=21
4
; TLEP-PGM LEP
( 2).
_ 101 A
Eo8[
=
= o
on
0 24 48 72 96 120
t/h
2 TFA NA T s
)
Fig. 2 Indirect immunofluorescence analysis of rescued recombinant g 8
=)
rabies virus infected NA cells. A: NA cells infected with rescued =6
recombinant rabies virus; B: NA cells infected with non-virus DMEM. éb 4k
. PCR Pme £ 2r
1\Sph 1 ( 38 ) ; 0 24 48 72 9 120
pP-M 2430 2437 t/h
( Pme | ) G 4 Lep rLEP-PGM BHK-21 (A) NA
Pme (B)
1 ( GTTTAAAC) o Fig. 4 The virus growth curves of Lep and rLEP-PGM in BHK21 cells

(A) and NA cells ( B) .
M (M titers of Lep; A titers of rLep-PGM) .
-
N—
—

2 LEP rLEPPGM NA BHK-=21

2690 bp— [ <2400 bp
1882 bp—
Table 2 Growth titers and neurotropism index of
925 bp— —810 bp o
LEP and rLEP-PGM strains in NA and BHK cells
. Titer * ( LgFFU/mL) Neurotropism
Strain . L.
NA BHK-=21 index " indexb
LEP 7.6 6.6 1.0
rLEP-PGM 7.4 6.4 1.0
3 " Virus titers were determined by using an IFA test as described in
Fig. 3 Identification of rescued virus. A: RT-PCR amplification of materials and methods. " The neurotropism index equals the logarithm of
. . X . the titer in NA cells subtracted by the logarithm of the titer in BHK=21
fragment 1739 — 2548 of rTLEP-PGM and LEP with identical primers. I
cells.
B: Pme 1 and Sph 1 digestion of fragment 1739 - 2548 of rLEP-
PGM strain. M: A—-coT14 | digest marker; 1: fragment 1739 - Western blot rLEP-PGM
2548 of r(LEP-PGM strain; 2: fragment 1739 — 2548 of LEP strain; BHK-21 G LEP( 5).
3: Pme | digestion of fragment 1739 - 2548 of rLEP-PGM strain; LEP BHK=21 G/B—actin

4: Sph 1 digestion of fragment 1739 — 2548 of rLEPPGM strain. 1.2 [LEP-PGM BHK=221
. ey
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Fig. 5 Western blot analysis of glycoprotein expression in BHK21

cells infected with LEP or rLEP-PGM strain. Fig. 6 Virus titer of rLEP-PGM strain serial propagated in BHK21

cells.
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Fig. 7 Pathogenicity of LEP and rLEP-PGM strains in adult mice. Six-week-old BALB/c¢ mice were infected with LEP or

rLEP-PGM strain by i. ¢ in a 30 pL volume or by i. m in a 100 L volume with the doses of 10°to 10° FFU. [J10° FFU;
©10° FFU; A10* FFU; &10° FFU; M10° FFU; A10' FFU; x 10° FFU.
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Insertion of glycoprotein gene between P and M gene
influences the pathogenicity of the rabies virus Flury LEP

Hongyue Zhai' Lihong Tao' Jinying Ge' Xijun Wang' Na Feng’ Lei Shuai'
Liang Ma’  Zhigao Bu'"

'Veterinary Public Health Laboratory of Ministry of Agriculture and State Key Laboratory of Veterinary Biotechnology
Harbin Veterinary Research Institute of Chinese Academy of Agricultural Sciences Harbin 150001 China

*Institute of Military Veterinary Academy of Military Medical Sciences Changchun 130122  China

’School of Veterinary Medicine Northeast Agricultural University Harbin 150030 China

Abstract Objective To study the biological characteristics and pathogenicity of a recombinant rabies virus Flury LEP
( low egg passage) that has two glycoprotein genes ( G gene) . Methods By using reverse genetics techniques we
constructed a recombinant virus Flury LEP that has an additional G gene between P and M gene ( rTLEP-PGM) . Then we
studied the biological characteristics of the recombinant virus and its pathogenicity on mice. Results The in vitro growth
characteristic of rLEP-PGM were similar to the LEP strain. Western blot analysis of glycoprotein expression showed that
the glycoprotein expression level of rTLEP-PGM was 1.5 times higher than LEP. The LD, of fLEP-PGM and LEP was 3
FFU and 1 FFU by intracerebral injection. However the LD, of intramuscular injection was 4 x 10* Lg FFU and 3.2 x
10° Lg FFU respectively. Conclusion Insertion of an additional G gene between P and M gene can significantly raise
the expression level of glycoprotein and enhance the ability to invade central nervous system from peripheral sites.

Keywords: Reverse genetics technique Recombinant rabies virus Glycoprotein Pathogenicity
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