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Abstract: The morbidity of tumors is increasing year by year, which poses a great threat to human health.
Traditional cancer treatment methods include surgery, radiotherapy, chemotherapy and targeted therapy. However,
these methods have their own limitations. Metastasis, recurrence, and drug resistance of tumors are still urgent
problems to be solved. Tumor vaccine is the main method of tumor active immunotherapy, which can be divided
into preventive tumor vaccine and therapeutic tumor vaccine. Outer membrane vesicles (OMVs) are spherical
structures produced by the outer membrane of Gram-negative bacteria, which are very important in promoting
bacterial growth and infecting host cells. OMVs have complex components, strong immunogenicity and non-
replicability, and exogenous antigens can also be presented on the surface of vesicles by gene modification, so
OMVs have the potential to become vaccines, vaccine adjuvants and excellent carriers of exogenous antigens. In
tumor immunotherapy, OMVs can be used as carriers to deliver tumor antigens, anticancer drugs or other immune-
related factors to patients, so as to establish an anti-tumor environment in patients and kill tumor cells, which have

the advantages of strong specificity and fewer adverse reactions. At present, many OMVs vaccine products have
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been marketed, and a few OMVs vaccines have been successfully applied to clinical trials of cancer treatment. In

this paper, the tumor vaccines, OMVs, and the application of OMVs in tumor vaccines are reviewed, the advantages

of OMVs tumor vaccines and many challenges to be overcome in research and development are summarized,

aiming to provide references for further research on the application of OMVs in tumor vaccines.

Key words: tumor; tumor immunotherapy; tumor vaccine; outer membrane vesicles; recombinant outer membrane

vesicle vaccine

1 BhEE

TR i 2 B AR R, X N RE AR
TR M AR GERI R R YT T RS R D)
BRART . HUREIT AT IR R 2 IR 5
EEATERAT 5 H B8R (1) T AR R HE LK IR
PIBR T3, DG ARG E K + (2) UG T FAL 5
JPVEAMY & BB R R A, 3B 2 ek AAA ) IE H
HH LM M AR, BIE R OK s (3) R Im 2R 9T
AT DL 43 4 275 70 e 2 4 7 A D 453 4 TE 8 4 2R 5 4
M, HA RN, ARFE 518 g 20 i = AR i 245
P, BB R A R RS B A DL AR G R A
JTITEIA R Z AL, BE22 5 MG R B AR # AR 5% 7 4
SEANGR SR B MR VR T T I A IR G s T
HERRIE, M REIT R A

1T AR Bt G NATTRE 4P B ¥ (outer membrane
vesicles, OMVs) [ FEABIIR AN, T OMVs (4L
BRI 9% 1 LA T 5 BRI 24 T 1A 7 9 4
T AmE, ETAEMFRHELT, OMVs £EK
AP AT DOl I B A AN, BRI TR
KIGAT B S AU B T K BOBT BL RS 1T 6, (ERE AR YT
iy S IS A B R P AT 5. AL 58 OMVs 7
JEIE T J7 I B FU R A — Mk, Nk — BT e
OMVs 7E I8 3% i o 1 R FH A i il — 2 B 5B
1.1 PERIEIARTT

IR 149 R A R R A e 2 — AN HILAR 1) G928 52 0 A i
AN B AR SR B R . S R G AE IR A R BE
AJ DL 235 bR MR A 0 AR A, R mT DA gk i 3 1
A KRR W R VR YT T A N B R IRTT
Bl 2N G e 6T AN G T SR - (1) R B gk
BT I B R R H SRR RGN R T, T
O BT R PR ) e A B s () Wi Bh s i
IT A& 2 MU N IR G 28 2008 4 ot G AH S B AR
RSN SE M AE 15 AR P R SEUMR AR B
(3) Ho B VA S W ) AN ok s S R PR, T 2 i
38 5 G P8 L R DRI TSOR L B 28 I Rk B A5 2
B, Him B aia s minr P

1.2 BEEE

i 92 A2 R e AH DG BT (tumor-associated
antigens, TAAs). [ J&d 25 ik =5 Jhf 8 4 i 228 i 7 ) 55
5 P A IR e e 1 S g% 2, IR 52
PR A AR 28, SIS PR F T AR T e R
SR R A N A T . T,
PRI TR % R B o o AR 92 v S5 200 . AR FE A B
(1), 0] 43 R T 1 b e e v R T MR 92 v
PR, Wk 1 For. CAMRARRIGUESS, s 441
PROPZE W PR R e M 1 B2 IR 1 DA R MR AL TR
FEWE IR VAT I FE R R T R RN T A B

FEE FCAth R 697 J732:, IR 2 e 1 5% LR AR
T (V) Mz E A A B S %% R mIET
Ry B EFE, @ MR s, 4
Ji R e S M G S S, I BT DLE — @ R R B gk
SR RE A R PR 5 (2) MR 2 T YA A i e S A
WP, Al A A (A 1) S iz, B AE
FEORFEE AP (3) MR AR 2 RE, VRIT Ik
FIXRMEG 7RG E 2, ARG @R,
BPUR S G HE N TSR AR WA 7 HREMES %
HEME B @) MR e Atk v, PR AR RIE
BN B (5) 80 PR T RE S AT A PR AR PR 24
Ve TT TSR 254, kG T S SR 245 LA S H At Ak
I 2454 1 7 55 R R B (6) BhAh, TR
928 VI SHEFL N g ) 19855 1 FH DA R AR 5 1A 4 Bl i
JPAER B (B E AT, R BRI T R E
e B I A S 2 400 ) 750 8 PR 1y s B 5 50
B ARG, R T AR e 1 IR R I A AE T
e, HLFEACK BRI R BT BRIk LLAL, s
925 P R AR Bl HL 7 AR ) R AR P A 2 4 1 ) R 2
RIEH BRI R Y mE R H R — b1
% v S SR v R R G s R LA B
925 T 2 A MR S I I Ak s TSR B AT A St vk

2 SMNRFER

2.1 SMNEEIBRIEBRLSY
O T i T AR A — AR OK R, R



EANEY P A8, e HMBERE I AE R B F T 1433
&1 £EEBS B i AL T ITEAIR PRI 36 B B2 0 iR 4 8 (L 20214 4))
P54 R R AL Sapatiliid T TR B Z2 R
BCGJ% i RS A S 7T BT () 5% Pt Jest FEQOIZER), &b (7]
BCG 1 MSD OSS BV (#if2£); BRVWDAR(ZEE) Bt i £(20194F213), bl (7]
M-Vax Technologies (3 ) RCh ¥ Fi (200047 H), &b B [8]
MWL EEL PLEF)(20074E11
), A ST AR RS
Melacine Corixa (32[®); Schering-Plough (32[F) SRR M RQ20014E£2H), &b 9]
HybriCell Genoa Biotecnologia SA ([2.78) BEFE. T EPE(20054F4 H), © b [10]
2 i g
Sipuleucel-T Dendreon (£ [H); FilgPHmAMIE  HREMEZRHA FK[E (2010455 ), & kTl [11]
BHEA R AR (H E) UL B i
DCVax-Brain Northwest Biotherapeutics (3% [) Ji 5 Rk 4 g HE(20144E10H), 2.k1i; £ [12]
E (201245 ) JEE (20134
5A). INEKQO154E2H), Ja
BTG PR i3
CimaVax EGF JEER MR EAR K AR A F (R B, dehdl HER0084E6H), Tk BX [10,13]
[®); FRAED(PIE); Bioven P i e P20134E3 ), A ST I
Holdings SdnBhd (&K 74 ilF); A RS
BT R SA (GE[ED; AT
Fa g RO (T E)
Rocapuldencel-T Argos Therapeutic (3 [E) By EEQOI13FEY)), eIl [14-15]
(AGS-003®) PRARES:
OSE-2101 IDM Pharma (3£[%); OSE e, EEQOI64E2H), SUEBNIIH  [14]
Immunotherapeutics (7% [%) iR i e I RS
VGX-3100 Inovio Pharmaceuticals (3% &) EEts EEQ0174F6 ), THEZDH  [16]
I AR
AXAL Advaxis Immunotherapeutics (35 ) HPV 5|2 EEQO1659H), 2mshllly 17
(=t I RIS
Gemogenovatucel-T ~ Gradalis (3 &) OP U, AR EEQ0204E6 ), TR [18]
(Vigil®) I AR
Eltrapuldencel-T NeoStem Oncology (3 [H) e 5 [ (MDA PR332 4T ) [19]
GV1001 KAEL-GemVax (% ) i RRE I AR AT ) [14]
ENIE | Y1 )
e 5
Onco-Vax Vaccinogen (3£ ) ghifge . B SEEIAIE RIS T ) [18]
BRI
PAS (Gastrimmune)  Aphton (32 [H) JBERE . B A e E (DI AR B AT ) [20]
EAEN b
IN VBRI ez SR MEilINGRIEE)) PN} ] (2 SR PR R ) (2]
Muva T e T
(APDC)
Adagloxad simolenin M FEFURFIRSEAE O (MSKCCO)(GEH)  H It 7L HE ST )A TR RS [21]
(OBI-822, OPT-
822, GloboH-
KLH)
ProstAtak ® (AdV-tk+ Advantagene (3 [F) RIAIE YT R ETHAIG AR (AE S [14]
valacyclovir) BB R) I RS IF R )




1434 ERER A=

H34%:
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F5 B e 2 fioR, ClyA ki N 21 i 25 18] )i
MR FE R IR (1) B K S5 40 5 AR R XU o 7 2 b G, Bl
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4F, Sepahdar %5 ® ¥ EGFR [ 5§ 5 1 bt 4 @ i
ClyA M) R IE A H FM IR T, JF B
HMEFEL IS IR BIAEAN A, R TR 4H B K R A

SMERE

HEI?E
mEsME ????5%% Wﬁ)
ARZIE
YRR
23] 12054

E2 ClyARSMNEERBN SRR



1Y P A8, e HMBERE I AE R B F T 1437

TEF. BEAh, Yue 25 P9 EBh7IE A 1 4306 OMV,
BN AERRE A G (1gG). Mg R T ClyA
) C 3, HIFTHAAHE (Ara) J3 3126, Wit 17—
FET R ik OMVs MR EE |, RO 7 A& 48 1 iR
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OMVs TLE W E B & — FlA 78 ) 1% i i 1%
&, W ER TG R OMVs ESRE R F 3
o R v T R S TRBE R, $RoR T AN
OMVs il i T AT 1 5 (H T OMVs A & )45
P, A —2 LRSI RHR A R R R R, FI
1 OMV's JIfJa 28 17 1Y) S 28 Ji P AR 22 A P (1~ 4 7 T
TEAR. HEAHXH ARV . OMVs (18P 12
WRILAE LPS |, 283 Pk 77 4 277 2K ) OM Vs H
N A 2o & NI, BEPERRIR, (HAIRI %
FESR A BT R, 1 FLEeiE A AL EE ) OMV's 2544
BRI, BSZRRFEANGRE ™. Fik, H
AT EL A 0 34 10 7 1k 72 38 1o 7 3k 3 T Ak Bk 4
B AT R B i 2 A& 1) OMVs. 2017 4F, BR
2 POV I Uk 2 V0 11 BOFF B8 20904 119 OMIV's B 2 ) 4
TR AR S AR IR, A BRI
WHER, HiXF ik s 701 ICH 23 W [ OMVs 18
2020 A B 7E MR VR 9T P FRE A7 AE — 58 BT R
TEF, fetisdmil Bazom iR U e wr7iEss,
Y P B 28 R TR RS A A BSURH DR T 2 A g ik [ g
ITRAE, /5B LPS 22 N Tilk4k LPS, OMVs &
PEAT FTREAR P 5 35 DR i ok SR 9€ VD T 1 msbB 3E [
WAL SRR A F R OMVS™ 5% 1% 5 B B Pk
FHEL, FEEEH % B9 OMVs A UZE BR AR 35 1t (1
fili b, MERABERPUE, dRIEFHFIUR, &4
PR % SIS BE AR B P gk Ak, OMVs KR
TYUBE o3, 55| R U G2 SN (1 [R) BN 7T g 15
KA, X P s S A TLE VAT OB, A
W I P 3 2 ) 54K B 3@ 1R~ s 0T o) 492 1 R
g U, BREE OMVs a8 R ME 5 22 4 i,
% 7 AR BR R T ML SR H N K R ] ok 4%
PR, SRR TR AR RER . 51 3P A E
NPSEER LT, AT SE X OM Vs [ 92 i %2 4
PP IRAE 5 BbAh, HATTE OMVs F3RikHMEEE
FIRE AR WA B, G SR REaE I K — P T 45/ B
BV TRREAR, R 2 oNEE A e RiA
£ OMVs K, FFEHESIAHICPEITFL, WA H
— Pt R A e B 22 A 5 s I R B IR

25 BRI, OMVs £ Mg 2 v o B I 34
TAHLUR A : (1) OMVs H & BA KAREREE,
REME RIS E R G, TAEFEA m R BUMR %
R T (2) OMVs 2 [ (470 R AT DL I 32 (R T FE 45
F B AT s, AT 3G 5 EE P s (3) B 4H OMVs
IR 6 B w1 DA N S AR,
O R S R R 32 OB B s (4) TORE OMVs 1
KI5 BB AP, KA, & &, &
FIOUK H B St iPt R gtk ' (5) 1N —Fh gk B
b, OMVs Bfa5E, IG5 MM, 55 E s
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