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Preparation of Gastric Cancer Specific Nanovaccine and Study of Its Immuno-
competence

SHI Rui, WU Kai-chun, WU Dao-cheng, NING Xiao-xuan, LIN Tao, FAN Dai-ming ( Institute of Digestive
Disease, Xijing Hospital, The Fourth Military Medical University, Xi'an 710032, China )

[ Abstract ] Objective: To develop a peptide vaccine based on MG7-Ag mimotope of gastric cancer using new nano-
technology and valuate its efficacy and protective effect. Methods: Encapsulate synthesized MG7 mimotope peptide into
nanoemulsion using magnetic and ultrasonic technique. Dialyse method was used to sterilize, HPLC to determine encapsu-
lation efficiency. Select CpG motif as immune adjuvant, Balb/c mice were immunized intravenously with MG7 nanovac-
cine , with empty nanoemulsion and phosphate buffered saline ( PBS ) as control. Serum titer of MG7 antibody was deter-
mined by ELISA assay. ELISPOT was performed to test the cytotoxicity of spleen cells. The protective effect of the nano-
vaccine was evaluated by tumor cell challenge assay. Results: MG7 nanovaccine was successfully constructed with high
stability and encapsulation efficiency. It could induce both cellular and humour immune response to MG7-Ag in mice.
Tumor cell challenge shown that the tumor masses formed in the mice immunized with nanovaccine markedly smaller than
those formed in the mice of control groups. 2 out of 8 immunized mice were tumor free, while none in the control groups
was protected. Conclusion: Nanovaccine based on the MG7-Ag mimotope is immunogenic which can induce specific im-
munity response against tumor in mice. And the vaccine is partially protective.

[ Key words ]| MG-7 antigen; nanoemulsion; nanovaccine

B R R R 2, T SR R R T G 2 Y AT AR,
FRITRBOR KA, FERDRMREPNAIT 0 — MBI (B2 RS2 T 5 WA 25 [ A 10 kL B T
k. B MG, -Ag SEABEST T & B 0B 4T 1 B 98 b
B B SR RIBER R R AL T [ emA ] MK 863 HHEE( 200144215421 )

WiEE b IR HME R AR SO R EE ARG AR TH  [EEEA] W E(1976- ), &, 1§22 A, FREN, i, F%
i MG,-Ag IR fr 22 KT, 52 36 IE 52 1% £ Bk g % NI E HF 5
USSR e A O B e 4y [EWUER ] ST Eomial: kaiowu@ fmmu. edu. en




-]O.

o [ e A iR T Z4 AR 2005 Mars 12(1)

IO E PRIBEHT o T 24 K 282Y 22 8 AT LU b oo i 3 £
B, Kossovsky 25 SEM], 41K 2025 R G g g (6 26 1
PUR BRI T 28GRI DU (M hT R 45 1 T et
E JFREAR 1 AR PN B2 2 G 0 4 B, AT kg 7 82 i )
FSA R ABETER ] — o AL 25 ) 40K 2R e oK
FLA AL MGT 40136 067 22 A i B 9 1R 5 1k 40 oK g
BT WEEHAME BT B A P 2 1 5 0 kL AR T AT B K
o

1 #MR5EFZE

1.1 #K

SERGHUIR PR K A i MG #4834 £ ik KPH-
VHTK H 3 [E SE 6 P92 )R RHE A IR Al & T4
fbo /NERIC IR AR A0 Bt MG7 B 5 BE BT A iy A<
FEITIRAT . HRP FRic F40 B e BE DRI 5 56 [ Sig-
ma A F .

ELISPOT 51 €11 [ 7% [E Diaclone /3 Al . A4k -
80 . i - 80 . K &yl ¥4 i 3£ [E Sigma 22wl 8 000
kD BT [ AR S5 TR Al Balb/c /R, B
P4 S KT 15 ~20 g, A S5 shi o it
1.2 9RFLAE MG-7 BB 4 40 K 92 i

2 ml XGEK M A BT =3 80N 0. 4% 1) twen-
80 Fl1 span-80 , VR A4 211 FZK AH A, 53 Bt — K48 i
A 8.0 ml BFE/K,1.6 ml KEJMAIL.5 mg MGT £ ikt
JE, P A TR 43BN 0. 4% 1Y span-80, IR & 141,15
FMAH B £ 3 000 r/min HEFE T, BEIMAR B &5 i A
FKAR A oINS R RIR A B R B mE )
FLAEHL L, 7E 0.7 Kpa B4 ,23 000 r/min, i 8 5§ ]
40 min,2 W, ZiRZEH 20 min, B I A A O OGCHK
P VR T AR 3 min J5 BIAS BN gR LR A 0.22
pm AR IEBRTE 5 4°C PR AT o
1.3 fEEeRmm

HUS ml il 454509 MGT 4K ZLA , & F 8 000 kD i
Bl 4°CF LB F/KENT 48 h, BB HT , [F] A FC
WP S we/ml 9 MGT bR o i, 48 055 20 A 8 15
( HPLC ), 7E 215 nm AbAG W04 . DLN AR — a3, 38
TR Z i A BRI R AT

W% ) = é%ﬁé_%@%%ﬁ x 100%
1.4 GOKBEVRIARI 5 MR e PEIF 5T
BRI RE « BUE f MGT 90K FLF 48T 4= B ER /K
T X G, 3% BRESIR L o T FE B AR B IR
FAEE - UM PR YORE I PR LL R P ek 2 4%
— AL, WA 35 A il & KR FL A B

WO, e EIR T 4 000 v/min 20 10
min, WEHFE 2P,
1.5 Balb/c /NMRITH S HEITRE

30 H Balb/c /NRFEHLIT N 3 2H - MGT 9K P Hi 4H
[ Nanol MG7 ) |,%5 FAGKFLFI L[ Nano( - ) ],PBS 4,
T 10 Ko R AV EUE S KT S 5028 , MGT 99K 2151
1 ml/ 2, B3R 10 d HIERED SR ISR e 1 O, Hefyie 3
o
1.6 GoRe 4 Ak 2 e et o /N BROSC IR E K98 - MGT-
Ag S

WS AR i i K S G K TR A0 L i R R 4
BT, R HILK 40 P 2 3B b, 4 TR T 2 30 1
7E 10 min, SR SABC %, —41 K 1: 500 F B 4T MG7
PO 5 DL /NPT 6-His P 1: 500 Hi ke ) B
PHEXT R
1.7 MLIEPT MGT oAk o i &

FERR P 5 10 d RN BRUHE B #5 Bk i, B 28 5 ik
SEFRIKA MGT B 593 EC I KO0R 40 I T 96 AL
M, LABT MGT-Ag B A Ay B X 38 38 2 (] 42 ELISA 7%
DU ZE LS BT MGT LR . B FE R 3 N AL
PLTE ARG PE X
1.8 /BRI CTL 20 it 75 35 P A4S

JH ELISPOT 2 6 I 5 22 /) BRUMEL vk E28 248 M 3% 43 0%
P, 2 BH S UL 1 UEA T, L MGT HUJ5 N 34
Xof AL A A 20 S S0y A o s I 285 s B, T
BT TR0 L A 2R R A B TR, SR = AL
PR, R0 L BRE A5 5008 2 ) HEFL BE 55 5 B0 ol TFN-y
B4 20 AT 4K
1.9 g e 505

g 5 JE G, BUBr fef /)N U i 38 I 7K I8 41 i 100
pl( 85 LR KR A0 1 x 10° ) fiz T #:5h PBS X i
(8 H ) a2 s M AL 8 ) FIE 1 e 4 /N R 8
HO)o Mg dets 2 J8 S, S0 BE F 75 AR B8/ B, B 98
PR, H A 2N BRI 15 0L o
1.10 it hik

K SPSS #AF, One-Way ANOVA FEAFHRER .

2 & R
2.1 BRRRRYEAUORIE R I o S RS FRE VERT
%

Jril 5 MGT 9K ZLAIRAR | 52 W 2L,
B R WK K/ K 20 ~ 30 nm, B0 4 000 /min,
FIMAE 3 DN ARITZ . Pk E WoR 4L gk
DS R AN €y S o A R 118 M i B S B 2
PEVN W/0 BICIE 1),



ePE R A VAT Ak 2005 Mar; 12(1)

2.2 HPLC ¥EWE AL EROR MGT 99K 2 1 19 AL B %
ik 72% .

2.3 /NEUIC RIS KR 0 B MGT-Ag 11 4 58 41 e fk 2%
Yefn,

WA K v g S K R A0, A i R A0
MR, R R MUK 40 i 8 = 4835 A b, B0 1 22 40
Ji, 5% FH SABC %=, J% i 1: 50 7 B () £ 28 1M 15 4°C 1
R EMZEAL R 1gG 37°CHEE 1 h,DAB B,
WA, B, PR R E R 2),

El1l MG7 Ag HKE#E
Fig. 1 MG7-Ag nanovaccine
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Fig. 2 Ehrlich ascites carcinoma cells expressing MG7-Ag
identified by immunocytochemical stain
A: MG7-Ag expressed on ehrlich ascites carcinoma
cells stained by MG, mAb( 10 x20 );

B: The negative control ehrlich ascites carcinoma

cells stained by 6-His mAb( 10 x 20 )
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Tab. 1 The detection of serum titer of MG7 antibody in mice after every immunization OD,;,

Groups (n=3) 10d(g)

20d(g) 30d(g)

Nano( MG7 )* 0.2558 +0.0204*
Nano( - ) 0.2163 £0.0146
PBS 0.2106 £0.0158

0.3859 £0.0117% 0.4337 +0.0042°

0.2534 £0.0095 0.2649 £0.0283

0.2142 £0.0054 0.2472 £0.0308

% Compared with Nano( - ) or PBS control, on the 10" d after immunization; A P <0.05, on the 20" d and 30"d; AP <0.01
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Fig. 3 Cytotoxicity of the mice spleen lymphocyte
determined by ELISPOT
1: PBS control; 2: Nano( - ); 3: Nano( MG7 ) compared with
nano( — ) or PBS control group, the mice vaccinated with
nano ( MG7 ) got the highest number of TFN-y
secreting lymphceells A P <0.01
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Tab. 2 The tumor weight of mice after tumor attack

Groups (n=3) Tumor weight ( g)

Nano( MG7 ) 0.1605 +0. 1111~
Nano( - ) 0.6505 +0. 1627
PBS 0.6826 £0.3176

Compared with Nano( - ) or PBS, A P <0.01
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