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Nipah Virus Expressed in Recombinant Baculovirus

Eig _éﬂ ﬁ] 1‘%/%44‘[2 _j;,{g:; %l%—_lft -;_3]*
Wang Xi-Jun', Hu Sen', Ge Jin-Ying’, Wang Qing-Hua‘ , Qin Li-Ting" and Bu Zhi-Gao'"

P HERYHEEMREEEMR M EEEDPHAERES L BT . RFE 150001

2R RFHYEFR H AL 210095

IREEFLFYREFTRISERABHPL.FE 266032

4 MRRERFAYMEER, FL 271018

| National Kev Laborators of Veteninary Biotechnology . Hurbin Veterinary Research Institute . Chinese Academy of Agricultural Sciences , Harbin 150001, China
2 College of Veterinary Medicine . Nanjing Agricultural Universitv . Nanjing 210095 . Chine

3 National Diagnostic Center for Exotic Animal Uisease . Nationad Suimol Quarantine Institute of Ministry of Agricnlture . (hngdao 266032, China

4 College of Animal Technique and Science . Shandong Agricultural University . Taian 271018, China

B OE METARAEAMBE(Nipah vieus, NVIRBEH R E G F A C 8 T H KA F tBac- NF.rBae-NG. Western-blot £ % X
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FEAZFAFCEFQLTHAHNORFEARLEBE . # Bac-NF.rBac NG 2 £ A X A R AN H 6 £ 42 &4 ELISA
M, ELISARMAREENVLELESALFTHFRCEORFRAE FAHLHANGHEA A4 F 0 tBac-NF
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Abstract In this siudy, Recombinant baculoviruses rBac-NF and rBac-NG were generated for expressing F and G proteins
Nipah virus {NiV). The expression of recommbinant G (1NG) and F (yNF) protein in rBac-NF and rBac-NG infecled cells were
confirmed by western-blot. Both rNG and rNF showed sensitive and specific antigenic reaction to rabbit serum anti-Nipah virus 1o
indirect immunofluorescence detection and indirect ELISA . Immunization with rBac-NF and rBac-NG infected insect cells elicited
G ad F protein specific antibody responses in mice. Furthenmore, the G ad T specific antibodies could neutralize the infectivity of
the VSVAG™ F/G, the NiV F and G envelope glycoproteins psudotyped recombinant Vesicular Stomatitis Virus expressing green
flucrescence protein. The results demonstrated F and G protein expressed by the recombinant baculoviruses could be safe

economic diagnostic antigens for the surveillance and monitoring of NiV and promising subunit vaceines for the prevention of iV,
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TR BB b B AT AE G, T AX — b X ) 5 B 0 [E] A il
TR AR EAF . S FFETAT B R R B E R
HREY 2A FEHRELEHFEIM Eh it
iz F FEMA ¥ Cnipah) Bt IE 3% M B K89 — 135 38 15
1999 5 1 A His RS T4 1 FIET-EAM 1N
HEMBENARE REES A H I RA S HF
GEXKEANBEHTA. 3 A, AEHFKE
EWMBMB P EL OB R
WENXGERIEBEOBER . A EH 2 M EWMR
# (Nipah virus NiV)~ . #E 1999 4 12 H, &5 #t
Wiz B & 283 ) ,3ET 109 ], FE =%
38.5% .

NV N RIEEF E R Paramyxoviridae Y B ¥4 B T
F ( Paramyxovirinae ) 8 % 51, #1 F £ /% & ( Hendra
virus, HeV ) 3£ R 40 1Y, Henipavirus J& . HeV M B 8 75
FH Preropus BRI . 1996 & Preropid B H1 5
R 48 (fruit bats, & EIL, fving-foxes) IR ZBL T
HeV RIS 4 FR/EPBRN  FAME
RighEBALEE MIEK NVHEHABI LS
AIREANRIE . BHK.2000 B3 14 #4324 HHFL R
BRI MEFRATEREY AWM RES VLS
KT RIS EFE AT NIV R A e
2002 MEBWEREH AR RAERDTEN
EEINIV. AR A ViV AR M RER K2
SR TEMARE R AEES AOEFRAE
iK™ KR AR B A5 2000 6 F 2002
FHRBMEFFBEFRE R, HINHIE NEALH
FIHE 2 AT K TR TE BT NIV FL I . 2004 4537,
fedE frEH 30 AN EREIEHEs NV AT K
S RS N H TR 18 A

NV ZERBEEEHCOSRMAESENFREES
MERLREA EMsRARETARATREPL
) fE A AR 2 R e & W) BT R R B T R
AT EGEE. AURINMBTEENVIE
HHCHENNFANRES LRAMR LAY
NV AR MAMEODEHARY FENNSE
B L P L AT R R AN R R R

Nipah virus, fusion protein, attachment glycoprotein, recombinant baculovirus

®Z BALB/c NEL AJiEFEFHINVCH FEOK
SRl RN, R RHI TR R NV
BEBOFHCASHMMBE VSV EHRBERA NV
SREEERRG R, NMEH, FREERE
HUAFHGCEGHBAAAFANY 278, %
2.2 BEAERAZENENESD . FHEH
W RO R ERR BN R R RS
ETEE.

1 #H#E575E

1.1 ##

Niv F 2 [H cDNA 7 [ 8 pUC 18-NiV-F(5 %
ORF cDNA fh A Sam [ BBYIV 5 ) .G B cDNA 52
R % pMDIS-T-NiV-G (52 % ORF ¢DNA {i A EcoR
VEEIfE A Rk pFastBacl (Invitrogen ) : DH,,,, &%
A B (Invitrogen ) ; <9 BL BUAH BT FI VeroES 40 M &
(AN AR HEFF I o7 W A & 10% BRF M6 Grace's
BREE DMEMY Y R RS G {3 G BT HLY
B (HRP)FR L EIL R 1C W T Sigma; R I E L
B (HRP) #7 id th F L % 156 ™ F Southem
Biotechnclogy Associates,Ine. ; 98 ¥ (FITCHRIC I
iR gCUMTIE &L WHRERAAF &
MNVREFEGRMEARKA T YERLRE
(CSIRO Livestock Industres, Australian Animal Health
Laborators ) 2 W . BALB/c /)N R B Jb 51 4 # /e 3¢
a4 al. VSVAG GFP AR BB ERAEL R
HEEAPBANBEE DO RIBHF(VSY) . HLHER
KR CEA,BANERR EATRE VSVERE
H G AMAA R FiEME RS, B¥E BN
PRI ER L BEEGE. T H & vsvac”
GFP 1 E M & vsy E AU DNA # B JF K
pPVSVAC GFP B SH A REEHBI XA AL
pBS-G .pBS-L.pBS-N Fi! pBS-P £/ M. Witte %
e, ZETTRGMHELEHHE L B Moss 1R
it & & f5 i i B CEK AT Y LR E S N
- 70°CHR &

1.2 ERAARESHHEE

EcoR 1 1 Pse | BLEEY] pLC 18-NiV-F, Sal | #0
Xba T DEFY) pMDIS-T-NiV-C K ®RI NV F |1 G &
FIEHE DNA IR E pFasiBacl 48 B pFastBaci -
NF F1 prastBac!l-NG. 45 B #  pFastBacl-NF Fl
pFastBacl-NC #% 1k & DH,,,, . PCR i dE 51+ & 4
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o Er B (B 4 7 EE rBac-NF #1 rBac-NG. & X #K &
HHMHEEHEFE FE DNA, ¥ Cellfectin® Reagent
(Invitrogen) ¥4 5% of0 ZA ML, Fr A M MIF BT, X
BIIOLETEAFSEHAAANFREY H . EQM
KSDS-B/E A IR & £ B 41 DNA, M13-481 H0
M13-47r 5|4 PCR & iE NiV F 1 G 3 [H 4 5l #E 4
R REETE S, EHRE S 56 44 Bac-NF
Fi rBac-NG.. Fﬁﬁﬁﬁ%ﬂ%ﬁktﬂﬂfﬁﬁﬁi@ﬁ(ph)
WEE ., T4CHFEEM.

1.3 EFEREHN

Z 5 R H T . bR rBac-NF #1 rBac-NG
BTE 110 AR AR R A ] % o9 HM, B CPE
Ko%K MM PRBS A ERE W FHE A L,
BERHETE OS2 BEE- 7HLL1:20 FHEN
RPUKTE NIV R 58 5 R 0L FE LA RS Bk
SR RAEME N —T. PBSTHEEMA 1:50 &
¥ 826 6 F (FITC)ARIC ) 41 . £ A1 30min, PBST ¥
5 V0 B 85 (Leica DMIRES2 ) R4S R ,

1.4 FRGRABREEAMAERRNFNH&

Ll NiV-F-f(5'GTGTTCGAATTCATCGAGATCGGGT
TCTG3' ) Hl NiV-F-1{5'GATGATGTCGACGGAGAGCAT
GGAG3') 45|4 PCR Y ¥ H K 976 ~ 1479bp F B
(515bp); LA NiV-G-f(5" ACCGACGAATTCCCCAAGGTG
TCCCTGAT3') I NiV-G-r ( 5 GAGGACGTCGACCTG
GTGCTGGTTGTA3Y ) 731 % PCR 1% G F K 319 ~
1002bp H 2 ( 684bp) ¥ PCR 1 H M H X EcoR |
FiSal ] REEY TE T RAREK pET-30a( +)
EcoR1 Fl Sal U fii i, f# F.C EARKERE His
tREM G . ¥ 1k BL21.IPTG 355 ,SDS-PAGE & M g
G EBERE N LIRS B (Plerce) 8k . EEHHEKIR

F.C HEEBEASRRRN PG ERILRED I

IR 10 ABETERNEE(ERBRT AN
Ak, R ZHRBIEATERERFL L, B 5FRAE 3
B, = GE3 AR BEARFERZIME,
-20CHREEM .

1.5 #HMRERERENS&

B K[ 9]3EFT. 8 Bac-NF F1 rBac-NG
HEE 0 AR RIS & 0 M, 2h )
1000r/ min 80> 10min Y 3R 4 M, PBS 2.0 PR ¥,
HEREFRE 100 ERMNA PRBS B EMAMR, BEE M
2 WIKRE AN, B0 YK B E ] A A0 e 3
R B LR
1.6 SDS-PAGE 1 Western-blot

b rBac-NF # rBac-NG i of9 A KR

T 12%# 7r B BEH 1T SDS-PAGE HLPK, JF e F5 Bl
ST B AT HE % BE ( Nitrocellulose filter), 10% Rt g 2L
PBST (0.05% Tween20) $ [ i %, PBST (0.05%
Tween20) BER,1:100 £% PBST B BRI Niv F'2{ G
MEBEHOEHL R B ME X —H,1:2500 £5 PBST
RRBERBIELYE(HRP) frid £ K I
(Sigma) ¥y — 41, DAB B a4 .

1.7 HFBELSARABEAARFERELAEANER
Rz J5

B 1Bac-NF F rBac-NG BEL{ o9 41 iU 24 #¢ 1 [
W, 4 B4 NaHCO3 (pHY . 6) 48 rhiff 1:100 5B . &
fHFL 100pL 8% 96 FL ELISA 4R (Nunc)4C i i &
56 B8 N5 FL A PBST(0.05% Tween20) 5 H;1:200 £%
FBRWKENVERFEESROLES -, niH
o) o B 5 AE e 75 S M VA P FR M X BE S 1: 4000 £
PBST % # HPR 15 ic Wt & £1 % 1gG ( Southem
Biotechnology Associates, Inc.) 5 31 ; PBST ik &, K
¥ OPD 1E /8 25min. 2mol/L Fi B8R L i J , I &
0D ... ( Bio-Rad , Benchmark plus) . 8-l & BEE
24018 3 AT ERESETRE PINE.

1.8 hERBEER

LB H AT R FR B rBac-NF F1 tBac-NG it 50 4
f,EOrHREBEES, ARE®RIT. A HH
ML EMEER(EEARER LE) A REE
R BRHMEAT R, Fh%Es He Mg
BALRc /DR B BRI B 4% & 250uL, Ul &
1001, BlR 4 BlEmE ek, — &3 BERNL, &
mi&, -20CHRFEH.

1.9 B ELSAKAEAARFEREIZEANR
&

FI NaHCO, S8 (pH 9.6) 3% Spg/mL W 5+ 51
WEEAFEZER SNV PHGCEH, BEG1
100pL £1.4% 96 fL ELISA BW{Nunc) 4 CE®: & 5% W
BE % & PBST(0.05% Tween20) ¥ 1 ;1:50 M BH
R INFRZME MBI NG RENER .5
WHRmMEEEENIECRE/NR I E N B,
1:250015 % B /Y HRP bR IC AY LU FHT B 1gG(Sigma) A
T HL; PBST BRI, & OPD £F A 25min, 2mol/L BiBR
LIERMG . ME 0D, (Bio-Rad, Benchmark plus),
BIMERBEZ LR3I AN RYEBAETE
PIN{E.

1.10 RHRE

AF#HMR NV BREEREHFTLE AR

3N AFRLMIELEHEHENFELIRERA
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FOREEHM NVCH FREEBEAHKS
(psudotyped) E AR EE VSVAG" F/G ST 1l & 3 1%
F A EMmAM T, BARARELRLAA
lipofectamine 2000( Invitrogen) , 7T ¥ LA 2pg |IEF M G
PP (3 49 %35 B pCAGG-NiV-G #i pCAGG-NiV-F
S N B BE N 909 B9 293T 1L % ,5% CO,
37CHEFE 24h, FELL VSVAG” GFP(MOI £ % 1) B
293T 41 M, 36h J5 ¥t 3K & 8 B ( psudotype ) 7 B
VSVAG™ FIC M35 L1, B XA T Vero HK T E
R B (IU), - 70CHEF & . mME P MK R
AR HAT" . VERO ALK F 24 fLIE 5%
BEERESOREELEMA. FELFEIHNUT L
DMEM(10% FCS) 4 fE L B, BB E &R A
25uL, 5 &4 1 x 10°'TU i H B R & VSVAG™ F/G B
WIE4 . 37°CH4E th 5 &Y VERO 41 M (MOI 2904
0.1~0.2),5% CO, 37CHFHF 24h R TRERMK
8 (Leica DMIRES2) FIR%X GFP %k A MER .
o ¥ SR B 3 AT R,

2 HR

2,1 RENVFH GCEATEAHRSSE rBac-NF
i rBa-NG IR E5EE

HHBRANVFEFMGCEANTEAHRKE,
HES NV F R G Z2E (NF I NG) E g &
pFastBacl , O F W FH R pFastBacl-NF H0
pFastBacl-NG, ¥ —3& 7 51 ¥ 1L & DHy.., 2 H B
T KB 5 BB rBacmid-NF R rBacmid-NG, #—
%42 5O 41 i B2 rBacmid-NF 1 rBacmid-NG 4 51 #
O MREREAFRAS. BRREATRRE
3P4 BiRR DNA, LA M13-481 I M13-47r 5|4 PCR
P14 45 R 4% 3.9kb Ml 4. 1kb B4, KW NiV F #0
G EE 4 B EFF R T Bac-NF H rBac-NG F K&
wA,

FH rBac-NF & %t 9 4 A 38 % W& % 7 SDS-
PAGE. %G/ U RH FEARZELF N,
Western-blot &7~ th ¥ % /) 61kD #1 49kD e M E A,
K/h5 FO R F1 MBEMFF (B 1), fH rBac-NG B
e 9 40 39 /% W 2 FT SDS-PAGE, # )5 7 B LA |
Bi GCEAREIME B —H, Western-blot B 7~ i ¥
R eokD RMEH, K/M5 ¢ EATMEHA (B
2) ERUENVFHGCEBEELATRMNE
Bac-NF I rBac-NG SRSt Y 0 M p KB RE, HF
HPOERRARS WIS —HFHARNE.

1 Westen-blot RMEHEAQ NFERLTRWE
rBac-NF B Bt 4R P (¥ K 35
Fig.1 Western-blot detecting expression of rNF in
insect cells infected with rBac-NF
1: lyses of insect cells infected with rBac-NF;2: lyses of insect cells
infected with wild type Baculovirus.

B2 Western-blot e M EHEE NG EEANRFE
rBac-NG it B U B b 9 33K
Fig.2 Western-blot detecting expression of rNG in
insect cells infected with rBac-NG
1: lyses of insect cells infecied with wild type Baculovirus;2.3: lyses of
insect cells infected with rBac-NG.

2.2 rNF #1 NG h i@ ELISA iR R MR R K&
NiVZZEEREnFRRE

S # R NF F0 NG 1E 0 6 #5 ELISA bR
5 52 R, 43 51 BA rBac-NF #1 rBac-NG K& ¢ sf9
MR N ELR R B 96 FLEE R, 200 EH BRI
NiV 255 % & % L1 0 Bk — 30, B 4 ELISA K ¥
GERENVEREFRELF IR FAGCEAR
RHK, G2, INF Al NG HEXNEBEINEN 0Dy,
SEIE 4510 0.181 F 0.281, AR S xd K 1 7 4 %)
%7 0.063 1 0.055, /AN B 2.9/ 5.1(A 3).
2.3 IFARMEAMMBRIEANVFMNGEA
9 505 B B A '

FATERMmMBFENFRENECRAEERER.
PR TR A 2 R Rl A, 2 B BL rBac-NF I
rBac-NG R <9 4132, 2 CPE ik 90% it £ 1l &
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030 0.25 f"
25 b 7, - 02 B serum from rNF immunized mice
. 220 | // _‘:QE' 212 % O serum I‘r((zn]:nain:t:lrincc1 :
5 o1s b % / S 010 %
£ Wy e I
0.0s f 0 “ —
0 %Hﬂﬂ" é Hs FEFREEAQNVFEARE P EHER R Z

NF NG

serum from NiV
immunized rabbit

Pl 3 4IRS BE R A INF R ONG AR BT,
[ 5 ELISA £ 81 S b1 K& NiV 25 8% & &
I i F A G & ARk
Fig.3 Indirect ELISA detecting serum antibodies of NiV

M serum from non-
immunized rabbit

fusion and attachment glycoprotein in serum from rabbit immunized

with inactivated NiV based on rNF and NG as antigens

W0, A BILL 10100 5 B R P K06 Niv
495 B 5 SR ML R £ B R X BR M O W R — AT
6] $E Gl U e Y i . B R RPUKTE NiV 2 E&E R
I 7 K5 1] rBac-NF Fl rBac-NG /E& Y <f9 40 fifd £ i 75 58
PHHEZE KAE S (B 4A F14B), 1 1:100 {5 # B %
FE G % BRI W) 298 565 5 B4 (B 4C F1 4D) ; LLEF
A RYFF AR A 2 B 9 41 A BRI R R AL 12100 £F
R RPUKIE NIV 205 8 8 R I 9O E S dR o8
H(E 4E) . R LW FEKIL NF H NG R B 40/
BT TFA R LA B 5 A SRR AR S 4

24 FHRGEBAHEZEELISA IERMEE /MR
m#EH FM G ELAHRAK

i i 4 PR # R OR B oNF F NG RO R
R, N REEEANEHEAFAGCEANY
# ELISA #iz, £ M) 55 2 #F AR %5 B rBac-NF F rBac-NG
Sy 19 A RO e /DB W R B F ORI G B FF
Sk, PEANGEIURE,S0 5/ B NF REM
HAK PR 0D, FHIE K 0.236, 3 G & 4
BE/NERUM S M 0.059,PINH R 4(FE 5);GCEA NN
#EHL I, S0 f5 W B NG R M N K — B

D o F FI{EH A 0,208, 3E G 5 %F B8 /N BUiM i A

ELISA #&  H 4 «NF 75/ B F ZEAFRIUE

Fig.5 Indirect ELISA detecting serum antibodies of NiV

attachment glycoprotein in serum from mouse immunized
with recombinant F protein based on F

protein fragment F' as antigen

0.25
0.20 7 serum from ING immunized mice
? 0.15 / [ serum from naive mice
%. 0.10 /
“t 7 [
N |

B 6 IEEFEE NV GCEONB GBI E &
ELISA £ 4 NG %2/ BUMLH G &EA R R
Fig.6 Indirect ELISA detecting serum antibodies of NiV
attachment glycoprotein in serum from mice immunized with

recombinant G protein based on G protein fragment G’ as antigen

0.052,P/N{H K 4(H 6)
2.5 HFKIEAM oNF 0 NG RE/NRMFEFE
FEhMnE

NVEBEES FMGCASHYEHARE
VSVAG F/IG R ABURTE FAMA IR E 28T
NiV A BpR gy (2 A 75 40 Mg i) 2 7 L IR VSVAG™
FIG nif’f{h--x YRR KRR NV TSR
R, RELEREH, FEFACEANEHFR
% B rBac-NF fil rBac-NG B <f9 7 i B ik e i /R
Al S B & MER S PO L, 7= A A b (A g A R
MNiVERES FA G AT hE VSV & 4 5 &
(A NIV 55 )18 3 40 R e e b IR
F 80% LA b g3 &l Ay H0 5E bR oE L oNG R fE /) BT
eNF G % /)N BUIL 7 A0 b0 K36 NiVo2 9 i 8 9 I 3

B 4 oNF# NG 4[5 8] 45 4 58 96 08 0 S bl K% Niv 445 &

B M PR G EAYFE

Fig.4 IFA assay detecting serum antibodies of NiV fusion and attachment glycoprotein in serum from rabbit immunized with

inactivated NiV based on rNF and rNG as antigens
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FHGSHN 1 < 10 [C YRR 8 VSVAG™ F/G Bt
IR SR 9 A 128 .64 #0 32, PP BV R FE

% /s B 7 B IR SR 3o BE G i 5 V] 52 4 S R BHB
RIETE VSVAG F/C B R (E 7).
100

20

60

U o

GFP-gxpressmg cells/®a

Q 1 2 4 8 16 2 64
Dilution of serum

128 236 512

B 7 INFF NG S BUILEE B P fb iR sk
Fig.7 Neutralization curves of serum from
mouse mamunized with TNF and 13\G
Ix 10 IU VSVAG™ F/G was added at each step of a serial twofold
dilution of heat-inactivated immunized mouse serum { serum from rNF
immunized mouse (M) and serum from NG immunized mouse () and
serum from wild type baculoviras immunized mouse {5 ), 30 min at
369, ) in toplicate wells. After incubation for 1 hour at 37°C ., these
mixtures containing | x 10 I VSVAG ™ F/G were added to the rinsed
Vero E6 manolavers. Serum from inactivated NiV'immunized rabbit{ 4 )
and non-immunized rabbits{ ) were included in each test as controls.
The GFP-expressing cells were counted at 16 h post — infection { hpi}
under a fluorescence microscope . The neutralizing titres were expressed as
the recipracal of the highest serum dilution that gave 80% reduce of the

number of GFP-expressing cells .

3 itk
AWMFEAWBETREENVFRGCEANESR
FHRHEE BLREHABER T EHREIA: Western
blot [l U L R E 3 FLISA R E R, B A4
AR NFNG SEPLIGE NV £WE S fnE R
ARGFRFHGELNFEY . BRABEFREN NV
BEHEMEWHAR A H ST ERHL(REFMA
PBSHIFNMEHARSFERLHMAT) MARFHT
FEHEHNEM XA L, R H & B2 8
PAEYEEXRERH, B4 BTN 8REFERE
R e . i — 53t %8/ R & ELISA
R ES RN, ERFIRAES Bac-NF
rBac-NG BRI B o 40 2 5% 3% 8 H ¥ 0 9E BALB/c /)
MAARRENTHCEBRRFERGERNE K
PRl NV BEEE SN FHAE VSVEHRERA
NiV BT PRSI, B, E
AF-RATFEREMN NV F G EAOTEmMAmEE
RWATAENHR LY EE Bl R

W T o T R M R R O 0 RO B
. HRFEES L.

ARSI B RS ES Gk AN 4 [ RIAE#
B LUNESHEFE:C REMEETERSH
MEENZESES LMEEMHSEMRE(HN)E
. MERRF A I ARERER.OHESHE
REMGKRELERS. BN . THRELER
UHRS FREERETHAREBIRSEMERT A &
HErEGRENRUT. AWMHEHBEIFERBHHL
55 (Newcastle diseae virus) > . A BB i ik &
(Human parainfluenza virus )" 1 BE 35 55 B ( Measles
vis) M F EHMLMG C EOERERAERS
BRE. NIVFAICEARL M EN L S M
Wt HALRAAE T HARKEES 4 Al g RS .
CERSTHIYHBEREZKNSRAGEERFE
HEL -RIMEFL, I ERFRWES ARER
MMESHREZEBEAERE HERERENH
HEHAMBKAHERBEENAOSRE. —
By MEBEAFESRRAMBERBERRAMNZ
FEGEORRETRTE RAME &, LZITFA.
HAEBME NV A FH HeV 8 ¢ HREINVEH
CHHeVH FREAHATLE R ARER SIS
Y. BEHIEML NIVEBES F A G WA S BSC-
| (MM ). U373 BHK 21 F15% 69 BE B 9 M %% 4
FAEHNRERE " . AMELY BERARE
IRFHEARERT, FETEGUHER L P H R
TR AT S LA REEOEHITRAE
rBac-NF 1 rBac-NG & & R NV SUR 44 BHK 4
HIE(M. 0. 13K 1) ,48h 5 (B 8B & i Es Nl W ZE 5
AR A MR R B S (SR AR . T R
TREEEERENVHFMOBEE LA T
M A P EiETETIRE -

RNAMHREBEEOSHES T FHARZK
ZHE BABE (fusion) NEE X R KNIES #
EREEEMER. VSWHNREERE--#, A%A
EZMFERSEEE QT R E & (psudotype) B
ey @i RNARERN R ELEEHRERR A
THRE VSVER CRBED A 2B RERFEME
WINEEEEEARMN A THER TR, FRMN
AL VSV LIRS G IRE 2 A PL B 3t op HI4L K
WS RE T TOSBREEOEKREERES
fol. FIHIEE—Fra R A MRE HEERC vy o5
TR ENHARBEEANEA BIRE ZSRER
BREEO RN RERHTESHRTERXR
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R4t yPEeaERRNRNARAERERFERK
RNA EHEHTPHIELN FEREE YRR
B P HMEMMOTR . REBMMALER
NiV 7, ERFMHER AT T 8 NVIERHE,
FARXFAGFPREAEARKERE c RAEEY
HE VSV RH A FKF MBReT R RHE NV I
REEEEG PG, KEL4L BE.SHE A&
$E W K GFP HEReEh My VSV hRIR BRI
NiVIEREHITME TR EGN BREBTREFN
HE-

T AN R R P IREIEE,
ML & BT 4 NIV RO B S B T R R R Y
NIV CEAOS F—#. . BESHNREEMREE
EHMEDS. RN4MEBERENVFRGCEAN
FHARAERLEANREBR AR/ IR, TES
BFRCEONROERXE IELTNHAFE
VSVAG™ F/IG B . NG HEF PR RERE(:
1IB8LUE)EF NFI:4 U E). BB TFRAKE
NV 2mERRNEPHITERE (1321 E). X
BERENHR LN, AhPER INEAETFK
HRFEATEET FEAESHRMaikkE",
M ATx NiV WRRIPERE FWCEO#eT
DNA BRI LLERRMUEB.C EOFES ELISA T
EERPHHRENENDS TFFEOERBER). 1T
REERA—-SHERLEIL Y UM, Fik
FREEFEHEHFRFBEE ST FERE
SEREREMHTERS ., 3WEXBAEAMRK
FHERLEHAREREERE IR B TR A4
AR NF #1 NG fE AR DRI R EERE,
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