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Nanovesicles of Tumor Cell Membranes Fused with Bacterial Vesicle

Membranes and Their Effects on Tumors

LIU Qingwen'?, HU Yongmao*’, MA Yanbing**
(‘Kunming Medical University, Kunming 650500, China; *Institute of Medical Biology, Chinese Academy
of Medical Sciences & Peking Union Medical College, Kunming 650531, China; *Yunnan University, Kunming 650500, China)

Abstract This study was to investigate whether the nanoscale vesicles prepared by fusing tumor cell mem-
brane and BBV (bacterial biomimetic vesicles) of Escherichia coli have the capability of activating anti-tumor im-
mune responses and inhibiting tumor growth. The vesicles with the immunological properties of two different bio-
membrane were prepared by Avanti extrusion mechanism. Transmission electron microscopy was used to observe the
morphology of the vesicles, immunofluorescence assays and Western blot were performed to analyze the extraction of
membranes. SDS-PAGE and CLSM (confocal laser scanning microscopy) were employed to detect the fusion of the
two membranes. On this basis, TC-1 mouse tumor model was established; the tumor growth of the mouse was moni-
tored, and the immune response of the mouse was analyzed by ELISPOT (enzyme-linked immunospot assay) and flow
cytometry. The preparation existed in the form of nanofilm vesicles. The fusion membrane vesicles not only showed
the fluorescence colocalization of the two membrane components, but also possessed the protein components of the

two membrane components. After immunization of tumor-bearing mouse, the fusion membrane vesicles inhibited the
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tumor growth, enhanced the tumor-specific spleen cell response expressing IFN-y, and reduced the level of immuno-

suppressive myeloid-derived suppressor cells. Nanomembrane vesicles formed by the extrusion and fusion of the two

biofilms can stimulate anti-tumor immunity provides the basis for tumor vaccines based on biofilm system.
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80%/ 4. 4°C. 5000 xgLr 15 min, Y5 i
FEELET, BEJE4 °Cy 15 000 xg B 245 min, LT
VEAPIBRE A7 T80 °CIa 845 H -

123 BBV(@a@Ey A £8)49%%& BL21(DE3) KW
FF B B PR RS 9% 137 °C. 220 t/min. 400 mL LB 5%
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Merge
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A: immunofluorescence analysis; B: detection of immunoimprinting.
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(-
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Fig.1 Effective extraction of tumor cell membrane components
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PR AR A T A R A BOR, A0k
P TR 4T 0 2 2 5 43 €7 YRR BBV R 4,
78 B LB H A5 9K 3 p BoR T IR E A
FEAETEASO(EI3A), KRR A T M. SDS-
PAGEZ; IR, IRfh& 30 M & A 4w BEA R B i
T AL 9 2 1 2, U BBV (BI3B) , it
— W AR RS . B 3B AL I HERRIC
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Fig.2 Morphology of the membrane vesicles observed with TEM
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DID-TC-1-membrane vesicles DIO-BBYV vesicles
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1.25 pm

Ar FER LG 7O6(E 5 IEE AL B: SDS-PAGE SRl & #EIE 4k K 12K H BBV KR AMMLAR ) 8 11 B (BRAEACER 17 8070 R 4 B HBR 114 2 11 A
73, LLHEARER T HE 2 BBV ER A7)

A: the membrane fusion fluorescence signal of vesicles was co-located; B: SDS-PAGE revealed that fusion vesicles inherited protein components from

(B)

-
. 1.25 pm

BBYV and tumor cell membranes (The black box represents some of the protein components of the tumor cell membrane, and the red box represents

some of the protein components of BBV).

E3 TBRFEHDT

Fig.3 The analyses on membrane fusion for the vesicles
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Ar /N BE T G BERE T B /NI A I 26 4 Co /N BRI AT IR B D/ B IHOR i B /NI R, #P<0.05, *###P<0.000 1.

A: vaccine immunization program in mouse; B: tumor growth curves in mouse; C: mouse tumor iz vitro; D: tumor weight of mouse; E: spleen weight of

mouse. ¥*P<0.05, ****P<(0.000 1.
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Fig.4 Inhibitory effect of vaccine on tumor growth in mouse
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Fig.5 ELISPOT analysis on the level of IFN-y secreting splenocytes
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Fig.6 Flow cytometry analysis on the level of MDSC in mouse spleen
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