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WEAERL. BB b EARE AT AEEBRAEST
F B ERN GG, A5 RAIE R R AR A
FUFERE I 5 (Pontiac > #ACAH F AR M. AL
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REFRMATZRAR MR, VIR A CTB 7]
TEA R R AL RILFEAERD. fEh—2%
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T8 exB FEE. P1 A5 TTT GGA TCC ATG ATA
GCT TAT GAC TG 3'; P2 45" TTT CTC GAG AGA
TGA TTT TTT CAC TG 3'; P3 A 5" TTT CTC GAG
ATG ATT AAA TTA3'; P4 5’ TIT GGG CCC TTA
ATT TGC CAT ACT 3'. R ATEF] W) HiFF
T S S INRI RGP A TTEE AL R, B BamH T A
Xho T HALLL P1 A0 P2 S 514B 4 B0 40 mip 2, L
Xho 1 0 Apa T 98 4L LA P3 A0 P4 Hy 5| #4318 5
exB EEE, B BamH T # Ape 1 H 4k & 4E
pcDNA3. 1 C+3, [BliEE ) A B F AR/, H
TADNA ERZE E 1A B S 8RTE 16°CIEZET R,
HEERNE KT E IM100 B2 EME, 5
BB ETRRE IPTC 1 Xgal N ERTHE
FH LB PR L, 37CHEFER. A, A6
ik, BMTEREATEERN LB SHET,
TCHE R IR, D BRI AR DNA,
HBREMEEY . PCR ¥ IEAFTFIMEXHEEA
TLREHATS S, SEEWG, BEARRGLZA
pcDNA3. 1- mip/ctxB.
2.2 EAFUAEE YR NIH3T3 414

il & FF #0400 B 4 B AL DNApeDNA3. 1-mip-
peDNA3. 1-mip/etxB, 4§ 1.5 pg BUAL DNA B0 A
50 pl Bl HB P, 5 pl BEEMA S0 ul 7
RRAZMET, KBRS, BREY, Zik
E 15 min, ¥ DNA ERAAEBREEY. &8
EWF LM E DMEM 3557l H LR, BRE
(M -SWFEI . NIH3T3 @B, &MLt
FE ) DMEM B3, 37C. 5% CO, B
2.3 R E LA R TR 4E B BT SRk

HEMpTE R, MDA DNA-BR A& &4t
IR, FYLE 72 W IR L. B EDR A
PURTARIRE R 1:100, EELINEIUR TIEMRE N
1: 200, FITC ARiCAYE — AR TAEHE N 1: 100.
2.4 fEMEAFRNTA D rRERE

FEUe fL 4 B ¥ H & G418 (300 mg/LD 1
DMEM TE2RFf it e, B3 REH 1 I
e E e B LA 2T A G418
(150 mg/L) FJ DMEM T4 5FRik 44537, HIL
FHME AR M b2 B fe 2R XS, AlAER
ZEEMEN, SAKCEABAEE R Bl
12 000 r/min &0 5 min, B V. @FH PRS 3E
B, BNUKTAFIBERE, KB 20 min, J$3ET A
MEHRBEZEP &S, 12 000 /min & 5 min,
BEE, BRI RIEEIFR, N2 xSDs Bff

R, RS, 100°C ATE S min, B 25 pl BEAT
SDS-FNFEF A T K (O BERIRER 15%),
BRI PIERMAA R L, TE O RETE
2. FEITERRERMETUERRE X 1: 100, EELIT
BARILETRRE R 1:200, BIARE Wi LIER
FE A 1:1 000.
2.5 R
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peDNA3. I-mip/etxB. peDNA3. 1-mip, 7E%587h45 3¢
S B & B DNA 7F 260 nm 1 280 nm b f)
SN E. WREALITEDNA (IEE, Foihd
i, DNA &8 (mg/L) =4d,, x50 x FER R
B 6 ~8 B, 1RE 25 g /£ 59 BALB/c MM
MR 27 B, BN R34, B B BHEAR
TS SLANATL POy 5 ks DNA (Y& T 200 wl THEA
AP HATREEN. F—AFE/REH
peDNA3. 1-mip/etxB 50 pg, 5 AT H A RiESH
pecDNA3. L-mip 50 pg, 3 = #H & B /R E 5
peDNA3. 1 ( +) 50 pg ENFHIEM R, SHATFEVIR
iz 2 Bl Ja FIAR R B TR InaE i 1 K.
2.6 RN RARA M P AURE R LR

ERFPAOVE T E A B L1 @Bk, #3 T BCYE
BElfhrr s AL, 37CHEREFH3 ~7 R, FHXLH PBS
PR ERETE . ARSI E R, HAt
MEMEAENE., EEE 10 min, HOBEE
HyERRE, RUUHEMRESTR. AaSEMiE
MEMEL RS TIERE, SEERR. saeE
FETR. B4 RAE 0 R, BALZEH3 R
R, BRIFPIERIML, 4CHETRS B, i
FERE G A ELISA dA 2 g PRk S
PUiszKF. BRSBTS Fh R G L
PEMREEN 1:1 000, WI3E BEARAR AL 490 nm LA
W e fE, o B B S LA B B B . BH
SR ARER AL Ay > FITERT BEFL T Ay +3 xs. A
FH T RE P i 7 F 4 R I 9 B v R R B A LA ) A
ERE .
2.7 A4 B G R R

IERREREE T R B 14 KAE 2 R, B84
HR3 FUNR, OB S R R D L, N
4t BB R 0 2 40 B R A, R AR R
H75 %x10%/ml #&H.
2.7.1 MTT AW 4 B A I FE RE . B &
AN BRI B AT B R 100 . M 96 FLAMHRES
i, B PN S M3 BT, FREE
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STREFL. 37C. 5% CO, WHT T 20 h, &L
20 pl MTT (5 /L) #REEREFR 4 b BEFRM L
2 000 t/min B S min, FEEFFH, 100 pl —F
BT AR, 37CHE 30 min, {FHEATIEE
EEBER T 2ER WE Ay, TERHEIEH
(SD 1R A Wk O 20 J 0 SE P2 = 80 Fabr. RIBGE
B (SD = STl A, THESTIETL A ¥I(E. Fs
HEAEITEEEREASIEALEERER.
2.7.2 WM ALE F IFN-y: EUHIE F0 D BB
AR R 100 pl. MR %6 fLA ISR, B
FUNREEM 3 84, 37C. 5% CO, §) CO, 1%
FEF T2 b WEEFRLEL 12 000 /min &L
S min, BRI FN-y. B4/ R FN-y T &
ELISA #0257 & F 8 DT 8 1E . AR
Lo ABC-ELISA VA8 IFN-y & &. HEEREN
ENMEBESREAZ A LEERESR.

2.7.3 ABEEM T WA (CTL) A EEMS
W BUFRE peDNA3. 1-mip 5 Y2 I it B 59 FH M40
W T FE AF A A CTL AR R FE A e, BUR &F
& B BB AW AR D RO M. F 1640 58
PRSI R AT MOIR 1) R 4t B S $R A B A IR B
fFHABE Y th A 10: 1. BFP4H B BY 100 pl 0
2R T, R R L. R4
WxT L B B BT RRFL. B MTT ¥ 37°C . 5%
CO, WBFFEF 20 h, BFLIN 20 pl MTT 424235 77
4 h, FEFFELL2 000 1/min 50 5 min. FIEFFE
100 W —FEFHERTIES. 37CHE 30 min,
70 Al S TE 6 B R AR e VA RE, ME A, T
& CTL MRG0, CTL ¥R GEM = [1- (£
BTl Ay — FTIB SN A0 Ay /ot FEFEZ I A, ]
x100%. HEEEFESN RS RIEAZ BT
TEERER.

3 & R

3.1 EAFN pcDNA3. 1-mip/ctxB ()8 D) K E
H BamH [ 1 Apa [ #ATAEEY], 53K
RECA 1 200 bp 8/hREL: K] Xho T 1 Apa T 34T
TEFY], 153 — MR A BR300 bp B/ R E: A
BamH T 1 Xho [ HHATXUERYT, 158 — KA EM
800 bp BN FEL (E 12,
3.2 ELAFN pecDNA3. 1-mip/ctxB ) PCR £ 52
DABE T 5E IEA () B 4 UK DNA HRRAR. &
RLL314 P1L A P2. P3 #1 P4 H4T PCR 18, 433
15305/ 800 bp #1300 bp HIREL (FE2).
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Fig.1 Restriction enzyme analysis of recombinant
plasmid pcDNA3. 1-mip /ctxB
M: Marker (DI2000): [: pcDNA3. I-mip/ctxB digested by BamH [
and Apa | ; 2: peDNA3Z. L-mip/ctxB digested by Xho | and Apa 1 3:
peDNA3. T-mip/etxB digested by BamH [ and Xho | .

Fig.2 PCR identification of recombinant
plasmid pcDNA3, 1-mip /ctxB
M: Marker (DL2 000): F: PCR product of peDNA3. 1-mip/ctxB with
P3 and P4; 2: PCR product of pcDNA3. I-mip/ctxB with P1 and P2;

3: Negative control.

3.3 mip/ctxB FEEEETFFINELS R

A mip/etxB AR E 2K H 1207 bp,
Hep mip B E K EH 825 bp, cixB HEKER
376 bp, —EHZI8H 6 bp KR &I A DI IR AT
Fl|. 5 GenBank H mip FE R otxB B FHFFIMH L
B, —HEHR 9%, RPFTEKN mp B F M
etxB B E T 7 [Ef#.
3.4 N E 4R JRURLTE AN B P R R Ak

peDNA3. 1-mip ¥ 4L §) NIH3T3 4 B FH & fif &
HAE R E PR, peDNA3. 1-mip/cxB ¥ PR
NIH3T3 41 i 3 51) FI W i 25 (31 o A0 22 L 9N B 4R I ¥
PUARRRM, b0 FITC dRic 895 3R )G, HrlEad
B R A B P9 oW 8RB LR M SR B OO, R
pcDNA3. 1-mip B¢ peDNA3. 1-mip/ctxB % 5 5 A 41
B, HTEARBEFARAREEERE TR
pcDNA3. 1 € + ) ¥ YU B 40 B R 80 30 3 28 €5 5 06
(B3,
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Fig. 3 TImmunofluorescence analysis the expression product of recombinant plasmid peDNA3. 1- mip or
peDNA3. 1-mip /ctxB in NIH3T3 cell
{a) NIH3T3 cells ransfected with plasmid peDNAS. 1-mip or pcDNAS. 1-mip/ctxB ¢ with rabbit serum antibody of Legionella preumophilal :
(b NIH3T3 cells transfected with plasmid peDNA3. 1-mip/ctxB (with rabbit serum antibody of Vibrie choleraed: (¢ NIH3T3 cells
transfected with plasmid pcDNA3. 1 € + 3.

5 mNEARKEEHRTIIEERE

I £E peDNA3. 1-mip ¥ § AT A M A1 IR 7k L7,
HehERERmERER N, AR ERTERE
24 ku A MFIFAMEZZTE S, W peDNA3. 1-mip/
cotxB QAU R £E. SR AR ERE
MERLMERMBEAERN ARLAEAERY
35 ku fbie M BPIHEERZZES. Mip EAM CTB &
BR/h A5 24 ka 111 ku, 32 B pcDNA3. 1-
mip/chxB 7 4 B A 3% 3% /9 Mip/CTB & & & B R /b
SMWEE R — 8. A MmAipcDNA3. 1 ( +) B q
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Fig.4 Western blot analysis the expression product of
recombinant plasmid peDNA3. 1- mip or peDNA3. 1-mip /
ctxB
M: Protein mass markers 7: The culture supernant of plasmid
pcDNA3, 1-mip transfected NIH3T3 cells; 2: Plasmid peDNA3. 1-mip
transfected cells lysate: 3: The culture supernant of plasmid peDNA3. 1-
mip/ctxB transfected NIH3T3 cells; 4: Plasmid pcDNA3. | -mip/ctxB
transfected cells lysate: 5: The culture supernant of plasmid pcDNA3. 1-
mip/ctxB transfected NIH3T3 cells { with rabbit serum antibody of Vibrio
choleraed; 6: Plasmid peDNA3. 1-mip/ctsR transfected NIH3T3 cells
lysate { with rabbit seram antibody of Vibrio cholerae).

HRarEmREMIBIRIEES (E4).

L6 NRIEATIRERETUEIEE
EMRAERET R, B4R, B2l R, |

AL MBI T, T RO BB A Af il F

g pcDNA3. I—mip/ctXBﬁﬁgﬁﬁ’Mﬁ’%Egﬂ:

pcDNA3. 1-mip #fZ 4, HEEMHER (P<0.01)

(F 1)

Table 1 Titer of the specific antibody of mice immunized

with DNA vaccine against Legionella pieumophila

Day after Titer of the specific antibody IgG
the second peDNA3. 1 -mip peDNA3, 1-mip/cteB
imrmunization imrmunized group immunized group
7 1:4 l:18”
14 1132 1:128 "7
21 1:18 lig4*

"P<0.01, multiple comparison.

3.7 Mg A

Rl O B BB VR L. IFN-y =4, CTL 4
5 166 T 5 40 B S S Y RO9R AR A B BNaR SfE Jn B
7R, B 14 RAE 21 K, pcDNA3. 1-mip HjZA .
peDNA3. L-mip/ctxB % £ 0 W B M F 1 55 §E £
IFN-y # & M CTL A HEHEH & T B A,
pcDNA3. 1-mip/ctxB RIZAM E MMM BEEE & T
pcDNA3. I-mip 2@, MHEEEHEER (P <
0.01) (F2, &3 MEk.
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Table 2 The proliferative response of spleen-derived lymphocytes from mice immunized with DNA vaccine against

Legionella phenmophia

Day after the second  peDNA3. T ( + J immunized group

peDNA3. 1-mip immunized group

peDNA3. 1T-mip/ctxB immunized group

immunization Ao Agso 51 Aysn Sf
7 0.17 +0. 008 0.32£0.016 1.83 0.45 +0.001 2.62°
14 0.20 £0.015 0.47 £0.010 2.43 0.70 £0.015 3.61°
21 0.18 +0. 037 0.29 +0.010 1. 59 0. 46 +0.029 2.53*

* P <0.01, multiple comparison.

Table 3 IFN-+ production by lymphocytes of mice immunized with DNA vaccine against Legionella pheumophia

Day after the second

immunization peDNA3. 1 € +) immunized group

peDNA3. 1-mip immunized group

IFN-vy production

peDNA3. 1T-mip/ctxB immunized group

7 19. 05 £4. 811
14 10. 02 £4.503
21 10. 33 £3. 449

54.03 £ 6. 108 130.12 £27.701
08.24 £2.015 520.35 £31.552
85.14 £2.891 220.43 £57. 684

#P <0.01, compare with conrol; * P <0. 01, multiple comparison.

Table 4 Cytotoxicity of spleen-derived lyvmphocytes from mice immunized with DNA vaccine against

Legionella phenmophia

Day after the sceond

immunization

peDNA3. 1 ( + ) immunized group

peDNA3. 1-mip immunized group

The specific cytotoxicity

peDNA3. T-mip/ctxB immunized group

7 1.80+0.011
14 5.43 £0.037
21 8.70 £0.013

34.78 £0.014 59.78 0. 030
69. 02 £0.010 80.43 +0.012
24. 46 £0. 019 53.26 +0. 016

4 it w

Mip B A TEH AR IR, 520 T 5 e 4t B 1)
AEAEMNEREEL AL, EHRSUE AR A HEN
HhEHEEEEA. @id Mip EENEES
mip 2, %35 FEDAE K mip EEHS Mip EH
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NIH3T3 “H B /e, F G 3¢ Y6 v I 20 4 20 ) R et
FE, AEOREIEERIN D], YL P01 40 B v B
FEEFIA L 24 ka # Mip E[H 135 ku 1) Mip/CTB
& ZE . ¥ peDNA3. 1-mip. peDNA3. 1-mip/ctxB
% DNA B2 H R BALB/c /b W, A %
PR FUREE S U ACTE . R O 40 B B T
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Study of Expression In vitro and Inmunogenicity of mip /ctxB
Fusion Gene of Legionella pneumophila*

WANG Tao', CHEN Jian-Ping"” ", ZHI Ke-Qlian®’ » TAO Da-Chang”, YANG Chun-Lei” , ZHANG Lei”
(U Department of Parasitology, West China Medical Center, Sichuan University, Chengdu 610041, China;
2)Department of Oral and Maxillofacial Surgery, College of Stomatology, Xi'an Jiactong University, Xi'an 710004, China;
3 West China Hospital, Sichuan University, Chengdu 610041, China;
® Department of Medical Cell Biology, Life Science College of Sichuan University, Chengdu 610041, China,
) Department of Microbiology, Dali College, Dali 671000, China)

Abstract Mip gene of Legionella pneumophila and ctxB gene of Vibrio cholerae were PCR amplified respectively.
The amplified fusion DNA was ligated to pcDNA3.1 ( + > vector. The recombinant plasmid, which was named
pcDNA3. 1-mip/etxB, was identified by restriction analysis. PCR and further confirmed by sequence analysis.
NIH3T3 cell was transtected by recombinant plasmid pcDNA3. 1-mip or pecDNA3. 1-mip/ctxB with Lipofection
strategy. Transient and stable products of mip/ctxB fusion gene was detected by immunofluorescence and Western
blot. The results showed that NIH3T3 cell was transfected suceessfully and stable products can be detected in the
transfected cell. To evaluate immunonicity of pcDNA3. 1-mip and pcDNA3. 1-mip/ctxB, BALB/c female mice
wete immunized intramuscularly with them and antigen specific antibodies, lymphocyte proliferative response,
IFN-v production and eytotoxic T-lymphocyte response of immunized mice were detected. The results showed that
immunogenicity of pcDNA3. 1-mip or pcDNA3. 1-mip/ctxB immunized mice were higher than control and
immunogenicity of pcDNA3. 1-mip/etxB immunized mice were higher than pcDNA3. 1-mip immuneized mice.
Statistic analysis by one way ANOVA showed that there was significantly difference between groups (P <0.01).
The results provide experimental proof to study of mip/ctxB fusion gene DNA vaccine.

Key words [Legionella preumophila. Vibrio cholerae, mip/ctxB fusion gene. expression in vitro, immunogenicity
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