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Construction of bicistronic plasmid for expressing Japanese encephalitis virus-prM-

E-NS1 and GM-CSF genes
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Yan-[)ing, AN Jing ( Department of Microbiology, College of Medicine,

Abstract. Objective

WANG Jia-li,

WAN Ying-jie,
Third Military Medical University,

CHEN Zong-tao, LI Dong-ying, TIAN
Chongging 400038, China)

To construct a bicistronic plasmid for expressing JEV-prM-E-NSland granulocyte-

macrophage colony-stimulating factor ( GM-CSF) so as to provide new insight into Japanese encephalitis virus

(JEV)DNA vaccine. Methods

The prM-E-NSI and GM-CSF fragments obtained by RT-PCR were inserted

into the MCSA and MCSB site of pIRES plasmid vector respectively. Then total prM-E-NS1-IRES-GM-CSF frag-
ment was digested with Xhol and Notl, and subeloned into plasmid pCAGGSP7. Positive clones named pCAG-JG

were screened and identified with restriction endonuclease and DNA sequencing. Results

plasmid was constructed and confirmed by restriction endonuclease and DNA sequencing. Conclusion

pCAG-]G bicistronic
The ex-

pression plasmid pCAG-JG, consisted of the prM-E-NSI and GM-CSF gene, has been cloned successfully.

Key words: Japanese encephalitis virus;

[ A= lit 42 995 #5F: ( Japanese encephalitis virus, JEV)
SRR R A A e, A A TP 2B 9 (TR PR D) 1)
) (TR NI T 3 g 1 S0 1 s A iR N2
F [E A X, 36 WHO ZEi ], 3 A2 e i B A 1 &
Mo (1245 16 000 f6i] , JE T2 5 000 1], 5= A7 & I KA ™
i (1 J e R 2 AT HT S
i 1 G AT R TR T B PRI L Y 4 Ay 3 1 7 By
i MG by o *ﬁﬂ&&l"i»uﬁﬂ *&JF\L}RIJ’J—H'YM
DL PR AR A, IR AAE GEE  r B FL

BETE S FESSPHIE b — B R EamF (06MAT82) ¢
Pl e 4 W D01 A ( 2004-2005)

P

(1M RTNEELS

Supported by the Research Eleventh Five-Year Plan”

for Medical Science Development of PLA (O6MAT82 ) and the Natural

roject of the

Seience Foundation of Chongging
fEE AT 0 BRCI979 — ), g0 W R T A B ETE S
A (O BRI, T B R RESE . HLiE  (023) 68752239
WIRER 4 i, B G (023)68752774 , F-mail : anjingd0@ yahoo, com. en
WA BB L 2005-12-02 5 4 5 B # - 2006-03-20

GM-CSF; pCAG-JG

JEV JLIWWJ'T* B HE RNA, 24 11 kb, (AT 1 4>
JF 1 HE , A 53] 3" 31 2 3 A4 A KR (G prM
FUE) F1 7 4~ 45 #g B 5 (NSL,NS2A  NS2B  NS3 |
NS4A NS4B Fil NS5 ), 45 5l 20 6 A6 07 0 2 1. LA i
ﬁJ[jL NS AR R VA G ([-. prM-E F1 NS1 #
(P B T AR A L) B S
xM. rb.ﬂ,%«i.'smm ()T BE ) ARG DR AR 4 )
20 R A R A A G 3 R A R R LA
SRR AT (4 1 T, 208 T S 8 48 DA% I 9 5 1) AR . R
A0 - 0 T 40 i s ] 5 (R ( granuloeyte-macrophage
GM-CSF) L4 0E 92 4 R 4 (1)
SERE R Rk, AWFSEHE JEV (1) prM-E-NS1 %
A /s Bl GM-CSF 3 (7] [R) i 45 B A% 4 0K T KL
pCAGGSPT thr, W& (h IRES Jy 0 f 3% 42 , 0 3 HE i)
ik AWEST BT (1 BN R kL pCAG-IG }xnﬁ
ST G I R X JEV R R R S
T 3

colony-stimulating factor,



1020 s &

I #ME5A%

1.1 sRadk fmlbh R 34

JEV ( Beijing-1 ££) &-'ennw C6/36 [l A5 {7 6 Ji] i
TE BALB/e /Nl 1 5 {55 = B A e sh iy b
1.2 JFidafe £ 848 #)

RT-PCR £/ 4 TaKaRa 23 &) 7§y s SO Sz - FLA% 4 ik ok
pIRES 4[| BD Clontech 23] ; PLEE ik ik pCAGGSPT fh 4c3
f#47: Xho 1 (EcoR 1 Xba 1 Not | i1 Sac I B il ¥4 09 4] il 24 10
Fl MBI %% ]

1.3 3l4pifitAedrgia g

Z 0 GenBank | JEV( ( Beijing-1 £) -9t 14 F .
I %514 1S:5'-CCCCCTCGAGATGAGAGGAGGAAATGA
AGGC-3', FilE514m JA: 53'-GCGCGAATTCCTAAGCATCAACCC

GTGATCTG-3" 1€ 5" ¥y :H}'I{;.". I” Xho | Fll EcoR | it {7 25
U7HE prM-E-NST S, o fa % 1 C ACH 9 15 55 MK I3 ), 47 F
4 B ZH 1 408 ~3 533 fi7, 13 126 bp

[AFE 20 GenBank |-/ il GM-CSF F¥ 50 % i 15| 475 41 4l
F: L5149 GS:5' -CTAGTCTAGATGTGGCTGCAGAATTTAC-
3t |<g;,*m|m GA:5'-CCATCGGECGCTCATTTTTGGACTGGTTT
TT-3", 3016 5" a2 BEL % 7 Xba 1 FI Not T BBYIOE &S 47189 4L
?"ﬁ%i'lf\"filyiﬂj coding domain sequence, CDS) {7 7% 4~ 3L K 41 11
33 ~458 {if, 1C 426 bp, EiRG[#HHH TaKaRa 23 1] ,f; I
1.4 s%a RNA &9 4] & RT-PCR & %% A 44k pIRES

JEV &L C6/36 4 24 h ki . H Biozol ( BioFlux , Japan ) filj
BN L RNA , HE o B 45 }!,’- RNA. %5 8F RNA 45 5% 1
PCR 4 AR 10 26T T, PCR R 2801 7F 295 C BB 5 min,
94 C 50 s 58 C 50 5,60 C 3 min, KW 30 PG H G .72 °C 4t
{1 10 min. PCR /™¥7E 1 % SIS EEHLIK 1408, I8 1 [l fig 7=
PR & (MR 7 b s0) [k PCR =4, 4 \hnl il EcoR |
RLRE ) 50 )4 A 2 2R 3004 pIRES (1) MCSA & v [ fiF 5 04 b 1
(isi - IR # 4 pIRES-JE 25 Xho | Fl EcoR 1 AL F |
FI° S48 5 T 401 B 15 11
1.5 > RNA #94) & RT-PCR & # & A L i #1k

pIRES-JE

He 6 R et BALB e /Nl U HL, g ol Ak 3 1 4L i I
BN, 0K L BIFREE L A Biozol Ji4REGH RNA L2 Ay 455 46 3007 7 300
B FI PCR 418 . PCR R W B8t F:95 T #4545 min,
94 °C 30 5,60 C 30 5,72 C 30 5,30 GF G .72 CHEM 10
min. PCR P28 1% Blla Wil ik 20 07 R (9] i R 4 1k 15, ) 1
Yha | HI Noo | 47 BLEG V), 5 il 4ifi A pIRES-JE 48 {4 ) MCSB

11 uE i!lifll'ﬂ‘f’i{
1.6 pCAG-JG a4 #)3k

L3 LAt Fe ik ORI L, pCAGGSPT SRR 35 45 5248 (1 48 B-ac-
tin J3 Bl 7, AT LA i e 56 R 50 8 % 22k, PR Xho 1
Not 1 LR V) & kL pIRES-IG , BTG il el ok e (o] 4 prM-E-
NSI-IRES-GM-CSF | Bz, € [a14fi A pCAGGSP7 1) Xho | 1 Not
I L 2 [0], H5 Ok 45 R pCAG-IG

2.1  prM-E-NSI 4547 57 & pIRES-JE 94 i

MR L (1) C6/36 Z1 400 JEV-RNA, Ltk 2 B4, 137 FH i
WGl Wik fT RT-PCR 484 H 434 T fife 3 ~ 4 kb (4% 5 4407,
S5HICHE 3 126 bp H1TF. # PCR P43t 11 Xho 1 1 EcoR |
BUAE D) 5 [ A pIRES i) MCSA {0707 . BHE vl B 2% b ifg 2k 1
U NSRRI NS B T
2.2 GM-CSF #4438 A plRES-JG #)3%

VAR GEUNIE Y RNA D B4R, T A5 | #0811 RT-PCR
PR ARG T Rl 250 ~ 500 bp PR S A, SRR S
426 bp —3 . Xba | §1 Not 1 SR PCR ™49, 52 4l A L 28
WAl i) pIRES-JE (1) MCSB {37 5, BHAE sE R [ Ty,
LRSI . R B AT pIRES-JG #EAT 1 AL B % 5 Xho | I
EcoR | )15 H P40 A FHrdE 3 ~4 kb 1Y 545 s Xha | 1 Not |
R L) 1 B0 43 A T fE 250 ~ 500 bp (1945405 5 10 Xho TRI Nor I
E1R B Al T hRitE 4 =5 kb (09 2541 CIRES 14124 580 bp, prM-
E-NSI-IRES-GM-CSF 424524 4.2 kb) 25 FUAI T 1)

| 2 3 4 5

S00) I.]\ »

3000 |\!v *

4 000 |n—-
6 000 »i =

1447485 2 Xho | #o Not | *Ud&4n; 3. Xho | #o EeoR | &k
1y 5: Xba | o Now | UAs4y
1 pIRES-JG Et) % F ik H

2.3 pCAG-JG ey #y3t

Yho | 1 Not | ALRED] pIRES-JG ] F prM-E-NSI-IRES-GM-
CSF KBt 4fi A pCAGGSPT 10 7 5. thF pIRES-IG |- K&
Sac 1 il 1 037 &, i pCAG-JG | A7 1€ Sac 1 {0 04, A, i 5t

Sac [ FEE1%E 55 FAPE s (4] 2)

1 2 3 4 5

2 000 bp—s

LA l\p i

8 000 |‘F‘ .

I: 475 20 pIRES-JG;
5: pCAG-JG Sac |l &4y
E 2 pIRES-JG #1 pCAG-JG FtN 8% E

3. |l]l(|":f\'-_|(; Sac [ 8 n; 4. p(.‘\l;-_]l;;



5510 1 p=

W, 26 A 8 0 K I A BE-GM-CSE AUz ek 4 (A (1 g et 1021

3 ihg

C UG 9 i JCAF IR 76T T-BE, S f b i {4
IR TR 8 R L A T 0 A RSCR it % 490 0 P e
FEA 3 Rl — Rl 2 H A & TG, R H
4 AT B , 228 F R 0 i Ak L T2 98 1 AEATY
7 H S 1P 32 fd A 5 Ay 2 ok 3 [l ) 43500 A
it A . B 40 2 5 T 22 SAL4-14-2 I i e S 1
i Gl 000 e S A A 7 8 ) O 75 1 5 1, A
FEL BT PG b A T Ol PR A AN T I 1
VRS ORI 3 e (o A7 L Jy BRI < 3% 98 1 1A i 2
P RLAS B T AR T U S AT AR S R A
L % 5 Ok 4 7452 1 DU A 75 g ) 3 ) A

R IAE T TR R RE RS 178 A L AT (1 1A S 95 A0 200 i S5
06 52 T RS B S s = 4 i, o FH e
NINZ o A ERAE SR A B A SRR A A S Y
) JTAZ 7% S 0B 6 P ) SR v o T P 1 O3 )
HLA A, 70 (A P 2 ik ELAG 10 5 R 5 A S/ I 14 i
POBLIRL, Atk | A MLAAR B G ) 14 i B0 928 A0 400 U B 02
PR, 0 A L, A I 92 5 L AT #r e L 5 F2
I hy & 4 (1A A5

T JEV i &, Y B R 9T S A R
KSR ORI SSH  F ORE A . o E R
A 14 2 T B BRI, A AR I e A, AEXT B
I BE SR P AR v e B A R R
R E S FIE I T AR WFE ] peM B I T B
H 0T 240 B P 0L S G o A 1) g G i 0 1 5 [
Chang ALV C R ARSI E SRS TR R E
W prM 1 E 85 A58 () 25 F s A o] 2 R EE peM
KSR PR 2000 0 38 I 0 0 S O . NST 2 1
LS A% B 93 7 56 7 I 4 o, Lin 257 LUK NS
NSI” (4 NS1 K A g6 53 NS2A ()74 ) it S0k B9
B AR BB AR PE 09 0 . AT WL prM-E-NS1
A FE AL P IR A5 S v i A, R AR B 5
Fik [ prM-E-NS1 4K IR P T C A
FI S IRIFH . W1 1A 3 A~ b e (o i) ] e
ik BE A R i R e T AR

PRI IRIEE T AN JE 2 ALk S G IR A AR, R il
JTIHE PR AR , A 9 2 e D e PR ) 388 K St A J i 1
G SV B o B L A AR & 1 Bk A T o, GM-CSF
PRI REAR DL I ot 52 240 I 1) 154 50, 21 0 A 35
e T A A2 T B, Xiang 261 7528 BUSTE A 546
b % B GM-CSF i [ 47 (19 DNA S 1 44 750, o6 323k
GM-CSF S5 (1 () WORLAL e 2 I B 1 B 4 it i
T Y T 75 0 1 - ATARL AR 445 SR 10 I 2 20 JIL 4% Ak
AT BALAL A2 405 75 1) DNA S8 87 09 0 58 vt A5 21 1 uk

S0 R AFEREI T GM-CSF R A ).

S LATE M RIFE HE A, AS BIF 5 F At A AU 5L - L%
FiE TR pCAG-JG A LA T 4545 WpCAG-IG 455 T
prM-E-NS1 = # i 0Pk 0, BE bR SR A B 47 11
{4 R @SB AR PR R AT A R PR A ) —
ARAA T A ) Pk < A0 TR AN D - St 390 AR s e, B AT
V8240 L ) s R (] 4 5 i PR 4 ) A A A () A R A
L A AT DA 7 ] — 4R 04 1. Xiang % 43 51
GM-CSF FIEE R 7570 D e PR ) 2t 78 A 1] 28 {4 A /)
FUISE 2 B0, BUAT 2 ook ] i S AL f]— 42 GM-CSF
AHE LA A T 10K 99 2 0 2 O ] o 5/ e
2 S8 GM-CSF A 77044 F it 2, s W 44t i[5 1 #0
T A o R 233 ] ) 4 i 2 S 2 7 o D) 2 g
AR . A i s — [ JL, AU 50K JEV prM-E-NSI
I GM-CSE BB [Rln4d A pCAGGSPT, #4511 IRES JF
GAH 4, 90 1 95 1 Bk R AT GM-CSF 3k [R5 [R] >
ARk AR F k. B H IR 1A %KL DNA
FEHTRE T AT R 220k, 5 3 1 JE (5 &)1 g a1
JOA R UIAR G, 7 H i DNA 5 5 i Ese b, K2 4L
W T @ CMV-IE 38 iy ek ifon' ™ . Al e
[ R FR TR pCAGGSPT, 5y At A Y BORLA LE
TR e T A A Bractin i 8§, 125 8l 1 n]
R DR A S o, I S R AR L £ BT A
WEFEA () pCAG-)G BUISZ 1[5k, Sy b — A i 52 3L
Fa P LA JEV RS SR P I BE5E 1 BLAF A A

82 3L -

[1] CHANG G J, HUNT A R, DAVIS B. A single intramuscular injection of
recombinant plasmid DNA induces protective immunity and prevents Jap-
anese encephalitis in mice[ J]. ] Virol, 2000, 74(9) . 4244 —4252.

[2] ZHAO Z, WAKITA T. YASUL K. Inoculation of plasmids encading
Japanese encephalitis virus PrM-E proteins with colloidal gold elicits a
protective immune response in BALB/c mice[ ] |. ] Virol, 2003, 77
(7): 4248 —4260.

(3] LINY L, CHEN L K, LIAO C L, et al. DNA immunization with Japa-
nese encephalilis virus nonstruetural protein NS1 elicils protective im-
munity in mice| J]. J Virol, 1998, 72(1): 191 =200,

[47 XIANG 7, ERTL H C. Manipulation of the immune response o a plas-
mid-encoded viral antigen hy coinoculation with plasmids expressing ey-
tokines! J 1. Immunity, 1995, 2(2): 129 - 135.

[5] SINJI, SUNGJH, SUH Y S, er al. Protective immunity against heterol-
ogous challenge with encephalomyocarditis virus by VP1 DNA vaccination ;
effect of coinjection with a granuloeyte-macrophage colony stimulating factor
gene[ ] . Vaccine, 1997, 15(17 ~18) ; 1827 — 1833,

[6] SINJI, KIM ] J, UGEN K E, ¢ al. Enhancement of protective humoral
(Th2) and cell-mediated(Thl ) immune responses against herpes simplex vi-
us-2 through co-delivery of granulocyte-macrophage colony-stimulating factor
expression cassettes| ]|, Eur J Immunol, 1998, 28(11) » 3530 —3540.

[7] PUTNAK R, PORTER K, SCHMALJOHN C. DNA vaceines for flayi-
viruses| ] |. Adv Virus Res, 2003, 61 445 - 468.

(¥t £ %)



