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Eukaryotic Expressing and the DNA Immunization of E Protein

Gene of Dengue virus 2
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Abstract. The gene encoding a strategically truncated E glycoprotein, approximately 80% of the
N-terminal sequence was cloned into the eukaryotic expressing plasmid pCXN2 to get the recombinant
plasmid pCXN2-E, Indirect immune fluorescence assay showed that the recombinant plasmid pCXN2-E
can be expressed in COS-7 cells. The specific antibody against DV2 E was detected by ELISA at 2
weeks after the last inoculation, and maintained to 15 weeks; Plague reduction neutralization test
(PRNT) was performed on sera obtained at 2 weeks post inoculation. The sera had high PRNTSO0 titer
which was overl: 640; The percentage of CD4* T-lymphocyte subtype cells in immune mice increased
compared with the control group. The percentage of CD8* T-lymphocyte subtype cells in the group of
pCXN2-E was significantly higher than that of pCXN2 group (p<0.01); Mice protection against
challenge showed that 60% mice survived. In conclusion: pCXN2-E can induce humoral and celluar
immune response. Especially, the raise of CD8" CTL is important to clear virus.
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WE: @i ERE 2 A (DV2) EHE KN 80%H E EAK DNA f R IEE B KM REH 4K pCXN2 AG #/E3)
FFUR, WA DV2E EHAIMREFN pCXN-E. (Bl REW T REATE COS-7 4 l-hFiE. ELISA W
pCXN2-E DNA %% BALB/c RILEF ] E Diid T MERFNE, ERERZREES 2 AeEiE™4%, 1548
R R B RIK Y MFEZRREEFALRESHTRIRERT 1:640; H40MRIHHI (FACS) ##l DNA
REER CD4'. CD8' Tk EMMBILIELR, Sikst=8 4 pCXN2 AT R, CD4* #E4MRKEE L7,
CD8" MK FHERKAA (p<0.01); MRV ULRERER, SABSIARESERBRTRERN, HEY
EH 60%. LLELEREFH: pCXN2-E EXLRHNYHFRERE DVE AU EIRAENYNEREENM R
BEWE, HE MHC BREIMERAGHE CD8* T Wk B41 /K PRI S R ER T2 F M. Hit, DV2EDNA
RN EERE DNA BEMARET T HANKRE.
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LI NBESZ R g . B BT M TN B B R i,
SRR IR DNA B IFATHRENR. 7
EERBHIMOHNEMEAY, EROSTAETHH
JERhL, REVESHUAS AP RPiAY, £EEAL
HTFE T SRR AL, B A= £ 47 R M CD8*
CTL 4ffa®*. A CFIH DNA EAHA, WETH
BFIX Bk pCXN2-E, HMBT HAEZEHNR, hE
R AR RIR AL T KR .

1 M#EF*

1.1 ##

&4 AG a3 T CMV-IE Enhancer Al
Chicken b-Action Promoter ] ELIZ KX /& pCXN2
HAZRTE. Ecoli IMI09 REE /BT 2R (FH
bk AF204177) AR E LR FF . C6/36 4l A ERFE s
COS-7 #fulg 5§ Rz Ph Lo AMV W RER A
Promega ‘A &7, Taq DNA polymerase ¥ n& K
Biostar International Coperate = &%, DNA FR &% K
VIEsh LY TR AR =5 #3857 DMRIE-C
reagent A Gibco =i .

RMAGUR . BnEdiiE kB —digk RUA
FIPLR RS 2 ANGEERAYIR, B9%% 2
BEEAMPREDAHREE CDC B, £HR
) IgG-FITC & IgG-HRP W H B EAF . BHIAR
F1 BALB/c R BRI+ 0424t
1.2 AHZE
12.1 DV2EEHEBEEE A pCXN2-E HHIEE:
B R ERYRT 24h KK BT C6/36 BT
640, BRI I LS, A DV2 HEBED
& Eagle 7, 37CRHME 1h, FEEEW, BMA
2% /NEIMTER) Eagle 4300, 32°CHETFREN
IR, BIE DV2 (FERIEE AF204177) R K
HIBE 55 1#: IEM 5|49 5°GGG TAC CTT

Kpnl
ATG GCA GCA ATC CTG-3'5J%5#% RNA HH
844-858 WAL F5 MR ; R 519 5°-GCG AGC TCT
Sacl

CAC TTA AAC CAG TTG-3' 5553 RNA M5
2103-2115 BEF H4b. BUDV2 B H40 i i
200pL, H TRIZOL iAF#EHX RNA, FrRHEHI51Y
WHSR)E, PCR 71 DV2 HHERERAR. RN
F: 5& 94°CZH Smin, $0 Tag DNA polymerage /&,
94°CZZ 4t 1min, 55°CiBXK Imin, 72°CZE{# 2min,

30 MEH S, 72°CIEM 10min. BY Sul. PCR =43
FTERRRBE Rk, AT PCR 719, MR &I W)

&% Kpn I-Sac 1 {HALSEILH E RO ER, R 54813
&AL Kpn I-Sac 1 SUEFIH AL KRR 44 kL
pCXN2 #1718 . £ PCR KR4 NUIEEREDI%
ES TP EH FR pCXN2-E. 1REEH KM
pCXN2-E, RFRME5 | PuATFHINE .

122 E4 Gk pCXN2-E FEE MM COS-7 40/
FRREEE: BHRABHIT. BREBEER
pCXN2 5 pCXN2-E F COS-7 i ffi, #55% 72h J5,
B TTHM, SRS, ARAMNEEREEE
H RPN AFR LD RE 1eG, RKAEET U
E=3icV i R

123 SERFHPH DNA Fi%: #oFRERR Y
EIRAFR DNA, WI5E X FRFE M A AR . H
PBS ABIREZE 1.0ug/ul, 54 DNA %% HiE S
PEfh. JEHL 30 2 4-5 A K BALB/c /MR, H
15 RAEA BA XY B ST 8UA R pCXN2, 5351 15
HAENPH A ix 5 EH Bkl pCXN2-E. DNA %
KR EE LR EFBBEIALE 50ul/ RiES
0.05% bt F RS, EULALTHERS, £
1 DNA I EUZE, 3d Ja 748 R34 34T DNA
BIE. VIRBIESE 2. 5 A& ME—IK, RAEXSE
M REBLE, HREZEFEHRN 100uL DNA/

ju]

/No

1.2.4 FrRUEDUERRR: 3 KeRE, AEEE
MR EB KR IRAERL I, S % ELISA 5K
ME%t DV2 E B RETUGKE . BEHURA
EFHEREMLPUR, NE LB LERES R
Mg, MEHR IgG-HRP (1 :2000) KM, HE
Y OPD Btaf5, EEFFRIXI ODysonm N E . K
WKRZR 2 A, WELERE, D2 SEHBEERE
EASFE%, 4B 10uL M 5 190pL 10° R
fERREB (DV2 ¥k, 13X10° PFU/0.1mL)
B (IENHEET 20 5. BIHImABHEESE C6/36
4 ARG 24 FLR, B 37°C 5%CO,%#1EH 2h, #
JREW, BAL 1% PRI H RN MEM B 5
7%, 3d J5 14 MERE, W RERE. LEK
e, SERARBIATHE IR, K
THEBOR D 50% 1) B e DA R B A 5U0E S P R Bi
A B

1.25 Ak FrRl: RKikefkis 2 RAf/h
B, BTSIALSE, EXRRABWkE4iM, AR RECh
1X10%mL, 4r%ifinA CD4*-FITC #1 CD8'-PE %
02pg, BERAMMROCRT, B RIGMHENFITE.
1.2.6 FHPRFPHELE:1-3 HEHEBHAILKR 10 R,
Fizi A 2 G 2 B R B O 4H B _E3 0.02mL, £/ R
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KRE, #l& S0%HI BRI, HHLL 10 FHEF
BERRE, 2054 A RFRE R ) U B 0.03mL iF
S 4~5 ¥ BALB/c BN, WMEHRRIET
B, HWE 21d, HH LDsp. XIARK%ZEE 3 A
] BALB/c R AIBE: 100LDs MR E®R, HX
MBI FERFETE AL, MR 21d, ¥R EIRE
Gt E .

2 #X

2.1 ¥4 DV2E BEFRAHIEMERE

RT-PCR kR E, BErR—%KN4H
1 300bp 9 DNA 4, SH MEEE B K N5ES
A BEAEERIEHAEZ PCR § 1 Kpn 1-Sac 1
XEEYIE, BRI18 KNIk 1 300bp K DNA A B,
JWHE 1, R EDNA S# WS pCXN2 Rix$ ik
) AG BEBT Fif. BRENEHEZREXSN
&4 pCXN2-E. FPAlllE 4R E DV2 (#ERHk,
AF204177) th#, HEFRMZTBREREMEN 95%,
HERFEIRME N 98%.

M 1 2 3 4

B 1 B4R pCXN2-E K1) & PCR %5
Fig.1 PCR and digest of recombinant plasmid pCXN2-E
M, A DNA/EcoR 1+ Hind U Marker; I, pCXN2-E PCR product; 2,
pCXN2 PCR product; 3,pCXN2/Kpn 1-Sac I; 4, pCXN2-E/Kpn 1-Sac I;

2.2 DV2E &BERE COS-7 M aIFRIA
BEAHRK pCXN2-E 5FH&455 5 A COS-7
HHM 72h Ja iR, P LTEE AR R iR
t, HaogMEENERERSERRE, 'Y
WEA AR L BABRZARHIERERE, T8k
HRm) COS-7 AR 45 R ABAE (E2).

B2 [EEeEREER
A,pCXN2-E FAtE&5R: B, FAMEXE.
Fig.2 Results of IFA
A, Positive results of pPCXN2-E; B, Negative control.

23 DV2E EBEME DNA s hitkrr 4k Ffz

S

=R N RN IO RE 8 WA 2 T ok = % 3
BRI 5 HUNREUL, 4% Mm%, FI#E ELISA
TERMGUET=4EKTE. B34RER, EHTE
HFREPBRERKAER 2 BEEHEESE, 15
AR HUEKCE R B RKE, BxtRAttss
BEHENESR (p<0.01).
24 FEER E HiidEshhinmEaoseh

R P FLR L RER, S0 i A

DU 12 640 B, TERSMBAF R ER.
2.5 CD4". CDS8*T it B 4HRaATA Y 42
ARXGBEGE 2 FAR/NBE L, 2EHkE
M, SATHRADROER, &R ER, DNA &
BB R/ADE THEA RS, 3R GH
THE40 L CD8* /KPR KIBEF #, $8 DV2
E #J DNA $7& a] LUEAE S A4 MHC-T BR $il ¢
CD8' T i MuRs%E, RIEE X DV2 iy CTL %
2.6 RIS
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204 ot EH R ¥ F18%
31(5) 6 —e— pCXN2
' P 5 XX X pCXN2-E
0.35
030 |2 S e XXX
Ds 025 r'd —a—pCXN2-E ﬁ? 3 0, 9. 9.9.9.9.90.6. ¢4
3o _\Jr/\ 1y
2 0.15 X — ~pCXN2 0 glae s s oss ot a a4 aa4 o Ndetetetesas
% 0.10 W Pe R R R R VIR E N TR U R T )
0,05 MEAE (days)
0.00 ' A A 2 A —m
o 2 a4 s 5 15 B4 PRAELEFR

Time (weeks)

B3 pCXN2-E %% BALB/c RyitkKFR#IL R
Fig.3 The trend of Anti-DV2 E antibody in pCXN2-E

immune mice

# 1 FACS £yl DNA %5/ 4AR CD4'. CDS' T #E
R AN
Table 1 FACS analysis the change of CD4* and CD8* T
lymphocytes in DNA immune mice

Immune group Control group

1 2 Average 1 2 Average

CD4*  353% 27.0% 31.2% 20.2% 22.8% 214%

CD8* 76% 140% 10.8% 3.5% 5.0% 4.25%

* Compared with control (P<<0.01)

B¥HEHILR R, 10 AR,
Eﬁ% LDsgo é’éiﬂﬁ 21d )Ef: %’éﬁ%t’]‘ Eﬁ.ﬁﬁni 2

*£2 FHPRITIELR
Table 2 The death of the mice

Dilution  Infected . Accumulation Death
of virus  number Survivor  Dead rate(%)
Survivor Dead

107 4 0 4 0 12 100
10° 4 0 4 0 8 100
10" 4 1 3 1 4 80
10° 4 3 1 4 1 20
PBS 4 4 0

FH 100LD50 45 %% 3 FA#) BALB/c /> RiE4T,
4 H 0.03mL. WM 21d J5, BEHFWAEET-2 H,
S S Rerr:, HEPE N 60% (KB 4).

3 Wik
DNA %8 RIEFERBEE 2 TAEWMFER KR

Fig.4 The number of survivor

HIA— R RR T, ¥R E DNA BETR
W, GHERERVEEMARRS. BEREN
E BEARRSH LM IEAEEERD, +TENH
51-60kDa, A FRERIFIRE, BRI RRIEF
. BETH E BARSGHE TES— B8 T 85.
¥RE EEAR =NEESNIURRER AB.C.
XEANREES DM 16 M RBIESL.E ZAX
REAAEENEYFIIGE, R E SR
ik, BPPEAZRERE, SRENRK. F
A~ BURHIE 216 X GE NS SEHEEHEX.
Kulkari™"“§@ 35750, S&#EE E % Th 414
RN+ EE. HER, FHELREKIEHT
BENRBERN, FESPERG, IR ERI
#H"91, Ruhe Men""44F B — A%k E EAEE N
F ¥ 80%H] DV2 DNA & 7/ R Rl T4
ik, X—EBEHRMNAERT 3 KE, BEER
BERTEKT, B aRRkraszmE—]
D,V Bt . Raviprakash!'" S8 T 4 MR
1 D,V DNA & #, ®ix N ki 0% KK E &
AEE, F8E PM EE, HAERERTH
B, HER KR, ik EBAXEFE N K 80% KK
JRRAREES KM EFTAERE & PM EEKEH R
wENRGENEEREEREME, G ERERTH
yitk, BYEFREBRK.

AR K EHNERSRE PIM EBK 34 4
REE NS SIFETIR N K5 80 KN ERAE
- LEI-RON JAN'"*!fl RUHE MEN"14} 51| #E 35
B, IESET N K5 H) 80% 1) E & A 0] LAFEARSM g
SWLEM M LS, A, BARTFIUEEITE.

2 SR B B 4 RORDE UL R ST B
Y SERHFFR RN DNA %] LL5 | s A m
RN E N AR EENE. EHMNREBR
B HE Bl S BB B4 A K SERAS AL AR, SR EBoR
KIXGZG 2 AEAHE=4E, BETEKFRREF
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REZ 15 A. WETRERTALRERER,
S35 WA I E YURTE SR B m M P AR BRI A
F1. NGRS DNA %% 2 AR
R R G T KEH M CDS FIBITE T ¥ 41 A
CD4* LB M, RILE ST B A FE LK A B AE A
CD4" 1 CD8" K FEWH X BABFFFA®, LHE
CD8" /K P LEATEL. iR LRI, DNA
SREBEVEATET —EHERFER. BETR
MRENRERFERAARE SRR &N EE
A& — T,

SE 30k
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