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ERFRELSKERAD 4 BHTY 8, Ao ST A B R ARKREE P, B CINBRIEER R
A K I E 4 cDNA B4 ks, 3 M4 w2 H gin iR 2 H GFP B, 384 55 HEP-Flury %R E NP,
L 3B Bh b L4 Y BHK-21 4000, R B AE 8 T2 e %3k GFP MBS CTN-GFP, &R  RZhy ¥
2K ERAM4NEEF B B ERRAZARE BT CINKERFRESKENS DNAE
4 ok pCTN-GFP, 38541 X 52 M5 %2 JE W pCTN-GFP B IEH i fE, o] A TRERH. ¥
pCTN-GFP 5 HEP-Flury #7575 3 Bi B 2E 4% 3 BHK-21 4088 4 dJ5 , BRIDIRFH CTN BRE AR R
WE, EAREEBEXFREREGFP, XA S MET THENE IR AEE GFPMRA, RitE
GFP #IL B (043 | 3 EAMREHT RT-PCR W, £ R EV R ER N R A R PR R E
ARE, G HEP-Fluy BRRENSHWE QSRR F CINBRERNEEL RNA,
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[Abstract] Objective To identify the helper plasmids from HEP-Flury strain rabies virus that
could encapsidate the full-length genome of CTN strain. Methods Four overlapped fragments covering
the full-length genome of rabies virus CTN strain were cloned into expression vector. A recombinant
full-length genome plasmid (pCTN-GFP) contained the full-length genome of the CTN strain expect for
v gene which was replaced by GFP gene was then constructed using restriction enzyme cleavage and
ligation in vitro. In order to obtain the recombinant rabies virus CTN-GFP, the pCTN-GFP was transfected
with helper plasmids carrying N, P, L gene of HEP-Flury strain. Results The four gene fragments of the
genome were amplified and cloned into the expression vector. The recombinant genome cDNA plasmid
pCTN-GFP was constructed and subjected to restriction endonuclease digestions. After sequenced to assure
no absence and mutations compared with their parental viruses, it was ready for virus rescue. After the
transfection of both pCTN-GFP and the helper plasmids from HEP-Flury strain into BHK-21 cells, the
recombinant rabies virus CTN-GFP was rescued and confirmed by fluorescence analysis and RT-PCR,
which demonstrated that the CTN-GFP was recovered from cloned cDNA. Conclusion The proteins of
HEP-Flury strain rabies virus could encapsidate and transcribe the CTN strain rabies virus RNA genome.
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T : CINBRIE R R B SRR R R 1953 F ALK
B IS | FURRE R R B E AR EEE
K B R e R P e R Se R BlE 1E
A TSR 40 (BMK-17)_E4REE(EA 50 X3 SIRAE
R 0 3L R, I T 1983 4F 1 2005 4F %
WHO Ht#EFE Jy p B R AR 8 4 7= R R, LR
BhEPEASADHSRETEY, CREHR
(BHK-21,ATCC,USA) /MR # ZIE BT (MNA,
RIVEYIHI AR FTFT ) . HEP-Flury BRE R 559R
FHIN.P.LEE 5 57 A pcDNA3.1 ik, 1
B.pH-N.pH-P.pH-L 31 S 5% BH F X E #H M4
BhBORL, LA b 3 %0 B S0 F Moromoto 14 28,
2. JA 5 RNA B3 BUR I 5% 5% JE B cDNA 3C
FE : Al TRIZOL (Invitrogen, USA) MR 4475 CTN #

HER BRI HRT BRI P RELEARNA, #32 plig

BRA) S RNA L pl ¥R EE R 0.2 pg/ml BIBEHLS |4 Pd
(N) ¢(TaKaRa) F Ready-To-Go You-Prime First-Strand
Beads (Amersham Biosciences) Bf 17 )X % % , 15 3
cDNA 3CFE,

3.CTIN BB e K ERATBY W R R
#ECINBER FRFEEREAR S ERH iR —
BYIAL SRR A 2 H 4 BE(F1.F2.F3 . F4) 47
P31, [ 1 1 4 %% 5] ¥ F Easy-A High-Fidelity
PCR Cloning Enzyme (Stratagene, USA)Y [ G-L
B X (yER) PSS S BRARFS . K 18K
86442 HE H B2 QlAquick Gel Extraction Kit
(QIAGEN, Germany) # ¢ [F14( , 3£ 5 pGEM-T Easy
Vector(Promega, USA) ## , Z%:4L)5 , Fi ik Pk
BEUMHERESGY KER . BEXTYH
QIAprepSpin Miniprep Kit(QIAGEN, Germany )#25
JRHL, AT 4 NEE T R NMEINS, ERE
15 B9 BR#144: PSR (NEB, USA) 2 B T BE 1 5 %€ o
Y% E ERI TR LB TREARS AR
AR, BABBIN P RER 4N ER B EA
kL, 23 Bt 4 % pT-F1 ,pT-F2 . pT-F3.pT-F4 ,

4. CTN i B £ K £ 4 cDNA E4 FUh i
B M4 7 5EkE T F1.F2.F3 . F4 £ H b B pT-F1,
pT-F2.pT-F3 . pT-F4 E4 ki F B R B &N EE
FEBE MK LA pVAX-R /K89 Kpn I /EcoR 1 |
EcoR I/BssHIl .Nhe 1 Apa I .Apa [ /NotI i ",
8 B pVAX-R-F1234 4 ki . ¥ GFP EEM
pGFP A (Clontech, USA BV /G B ke
ApVAX-R-F1234 EA FRK) BssH 1 /Nhe 1 7 H,
BABHTHECINKESKEREA DNAMUKSTF

F®1 2ERASBY MY

Y BB
Elb2 278 ST ~37) K5 (bp)
FIFKpn I GGT ACC CTA TAG TCA CGC TTA ACA 444
ACCAAATC

FIR-EcoR 1 CCG GAA TTC ATG TTG ATA CAC CAT
ACCC

F2F-EcoR I GAT CCG CGC GGG GCG TGG TGT ATC 1921
AAC ATG AAT TCT AGAAC

F2R-BssHII GCG CGC TTT TTT TGG ACT TGA AAT
ATG AAG GAGATGACCTGCC

F3F-Nhe I GCT AGC AAC ACT TCT CAT CTT GAA 3613
ACTC

F3R-Apa |
FAF- Apa |

GTG AGA GGG CCC TTTTTACTACATG
GCC GGC GGC GGG GCC CTC TCACTA 54,4
AAAGAATCTATAAA

F4R-NotI GCG GCC GCT CCG ACC CAC GCT TAA

CAA AAA GAC CAT AA
. F: L#519; R: F¥9(9; Kpn [ EcoRI .BssH I,
Nhe I . Apa I .Not! : 5|9 B gyBETIRL &

PRIR A B 4 B % 35 JORL (pCTN-GFP) , B 4 %
pCTN-GFP B4 ffihi , W BV S EEMM X b
BAEY TEEARRSA R FWF,

S HRREBEHARE S 10% FBS i
D-MEM #% 5 % ) /S fLAR (Coring, USA) i 1 3
7* BHK-21 41, fFF KB 2 (34X 10° ~6X 10°4
M) E A FH Y, A 10 pl Lipofectamine
2000 Transfection Reagent (Invitrogen, USA) % 2 pg
pCTN-GFP, 1 pg pH-N, 0.5 pg pH-P 0.5 ug pH-L 4
AR 5 4 BHK-21 410, 35 44 5 7E 10% 19
D-MEM #3555 53553~ 5d, LML LHRE
YR R 3 RIS TR B , MNA 4R E 42 1% 2
R,V EEBENEARE

6. EARBHET : MEEHEAREFMNA
FREEER, KB HBETREARPEAR
FirREE GFP I E R, N E CTN-GFP R HE
H P4 RNA, Yt CTN-GFP A4 i 1 W iR
BU40AE 5 RNA, #4T RT-PCR £ 8, X HATER
% 38 CTN-GFP M B &, BiH T — 4Rt
5191 (GFP-F MIL-R), M5 ¥ 5E B GFPEH 5' %
30l t ZELEFH 5 5304 nt B — BB FH, A
GoTaq green mix(Promega, USA)i#47PCRY 1, Hi¥
FEBKEY 890 bp, 51¥F5):GFP-F:5' (5119 nt~
5142 nt)-GCC AAC ACT TGT CAC TAC TTT CT- 3,
L-R: 5 (5986 nt~6009 nt) -ACC CAC TTT GAG
GGA ACC CAG AT-3 . ¥ %14 :94°CHEH:3 min,
94°CAH: 30 5, 55C i K 40 s, 3L 30 MEFRG 72°CHEM
10 min; 193 AERE AL B Tk M S 45 R

g B
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F3 F4 HERAN B HEERI4 M ER A R, KE
535173019 bp.1921 bp.3613 bp 12943 bp(E 1),

M

#: M:DL15000 Marker; 1 ~4:51%]%9 F1 F2.F3 M F4f) PCR=4]
B1 CINKRERFRESKENAM BT HER

2. R KERANBY WY TA RS
R Bk 4N EE B B4 5L A pGEM-T Easy
AP B3) pT-F1,pT-F2,pT-F3 . pT-F4 {4 N EH
JEAL, 3B T A R HPIE RIS T %
E. Dral YIS E pT-FI, KENTHH BKES
%) 7 3490 bp ., 1818 bp A1 692 bp; Pvu | EE ] % &
pT-F2, B Bl K i 1 B & & 4 51 4 1096 bp Al
3825 bp; BamH I 8 Y] % & pT-F3, 3 1§ 1097 bp.
1657 bp #13559 bp 3HiH A B ; Hind I/ Mlu [ B
% % pT-F4, 18 3 1642 bp 14301 bp 2 FfH 1 Bt ,
B4 E S5 R I E 2 TR

tE: M: DL15000 Marker; 1:Dra | V)% pT-F145%; 2:Pvu |
MY % EpT-F24 % 3: BamH | M1 S E pT-F3 4% ; 4:Hind I/
Miu | RIS E pTFAS R
M2 ERANBY MY TA AESHR

LRESKENMEHAARRARNEES
B oREAK RN E M E R X R pCTN-GFP
4K 15 293 bp, #2 5 pCTN-GFP [Juh; 7 B 41 5 B
AR BRI, B E A A 240 Pst 1 (6064 nt FI
11 786 nt) #1 2 4 Hind I (4303 nt 7 10 928 nt) ¥
pCTN-GFP i ¥ 4> i 7810 bp. 4882 bp. 1743 bp
858 bp 4 M BLHHTEE BV S SR A 3 FR o

4 BHARFBHOIABEORILEEEE YA

10 000 bp—»
5000 bp—*
2500 bp—»

1 000 bp—

¥ :M:DL15000 Marker; 1:HindIll/Pst | f#]%5E pCTN-GFPZ54:

B3 REFE2KENHDNA EHFR pCTN-GFP
ML TSR

f K EIFIRAYIR E R 3 IR E AR, MNAH
Bt i 2245 2 R E AR E CTN-GFP 5 & i Al ik
1X10* fwml, I MOI=0.1 KRG BEMEE
MNA 40/, 37°C 5% CO 353 F1ER3~4 d, %%
BT REETNAEAEARFHRE(EY),

B4 CTN-GFP YL MNA 4 7F 55 ¢ B s F
WEEZE B (200X )

5. B F RT-PCREME R : HEIECIN-
GFP £ i i3 3£ # 4% pCTN-GFP #1 pH-N .pH-P.pH-L
A EPLTR S EARE  H CTN-GFP BRI 2
MNA 4, &Yy 3 d J5 B4R ML L ¥ ok B — »4 #% GFP
ML EFH S|4 GFP-F #L-R #£47 RT-PCR %
iE, L EERES PR,

W ®

EREFRNARFEAFTFDNARE, ENE
AR 213 DNA WY B, X— 5 S E R % T RNA R
FHBIRHE , H P 20 42 90 FER K st B AR B
HEL, ERNAREOHRE TR VRSN LR, A
1994 4E Schnell %% — K 8 30 1 R 7% 3 I (8] 1)t
& Z % LAk, SAD-B19 .RC-HL #1 HEP-Flury iX 3 £k

BERER AR EWHS SRR, 3 RS
I RRE A S8 2K EE S cDNA FB I
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I : M:DL2000 Marker; 1:R1-PCR % & CIN-GFP R # 4R ;
2: BIHER R
BS5 EAMRE CIN-GFPRT-PCREELE
BRI PR BURRE . 20024F, Le Mercier & @& T —
M AT EREE WELUER R R R R
H, AR 5 M 52 9% B Mokola BR1E R 8 Bh R 8,
X HHATERR, SRV R BEE R A4+
KSR ERR., BHTHET CINBKERRRELE
KEE 4 cDNA E4 b, i HEP-Flury B R 7%
BN.P.LEBI RN CINWREEAEMNA, 7
TN EA RN EE, 45 R KW HEP-Flury BoR
FHN.P.LEAMCINKRENLKERN DNAE
A RS AT DR B CTN SRR A IER R,
Y8 HEP-Flury Bk 94544958 F 7T LARH B 7% 5% CTN Bk
WEEFEZRNA, H 52 AAEENRNPE S
Y. ARRAAFEBREEROERRRESHER
AP 2 ) o] LU E AR T TR,

T RNATR RN R IR Ra P, S ERA T
EMBEAEAT I ABEASENRARE, Bt
e FHREBORE . DIERIR H pcDNA3.L,
pcDNA L. 1/Amp #EFEE R R B R M E RS
M RERE, &P %% pVAX1 (pVAX-R
pVAX1 MR EN R X REK  BFEWTHRA:
pVAXI1 # pcDNA3.1 8774 Bk, £BR T pcDNA3.1
BT REP S ERERAIMNEERRIENEXLF
3, R REEEEA S5 AR ek R ERAHT
BEHE s pVAX1 K K/MUE 3 kb, H pcDNA3.1 Hl
pcDNALVAmp /M2 kb ER , EE FT#H R, H
pVAX1 Z&PH CMV B3 FEAMRNA REBF I
FER FREER.CMV LT B FEE, BT
HEEAEXTE/ MR R L EA M R EA R

ERERFRER R FRERGEF, FRGES
FiA BRI & B AR, AR 2K EEAMN,
P.LESEI SR KB R 4:2:1: 1 B, BA B KR IR
BR, HRE—FE fEh TEMERRLE T
RERABERB R ARG AR, A GG

NEEEN; B EBRFTANARME RE
BREBERR, SEES5HETESBAR K%
HRRREER RGN ARNAR.

HERFEHFGLEIRE ARENRERE (yE
B, R, ERBREAE W SHRENE
FAMFORHE, B BE A E AR, A%
% GFP{EM#R iR EE Ry &K , 8 i GFP &Rk
BEARERERBURT) . REAELEBHET
A E#EWE GFP I FA, R BR BN EETRE
B B, EARKE CIN-GFP R E RiksMNER
HECINABFEREERERFRRE, BIEEHRE
W7, AT UME R R, AN, S RN R )
BERERREERA R TINT B0, UL H
ERGOHF FRARBEERERNEHRERX
WRFBBEESWSIIRE, U RBUREZ AR R ",
KR HIARE T M ERFEE,
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