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Abstract: Objective To investigate the effect of outer membrane vesicles derived from Escherichia coli on proliferation,
apoptosis and migration of human neuroblastoma SK-N-SH cells in vitro. Methods The outer membrane vesicles (OMVs) were
obtained from wild-type Escherichia coli with ultracentrifugation method, and the morphology of the OMVs was observed by
transmission electron microscopy and the vesicle diameter was determined using MALVERN ZEN3690. Human
neuroblastoma SK-N-SH cells were treated with the OMVs at low (100 pg/mL), moderate (500 pg/mL) and high (1000 pg/mL)
doses, and 24, 48 and 72 h later, the cell proliferation activity was detected with MTT assay. The expressions of apoptosis-
related marker caspase-3 was detected using Western blotting, and TUNEL assay was performed to detect the cell apoptosis.
The migration capacity of SK-N-SH cells was evaluated using Transwell migration assay. Results The isolated OMVs showed a
circular or elliptical hollow structure with double-layer membrane and a diameter range of 30-450 nm. Compared with the
control cells, SK-N-SH cells treated with the OMVs showed significantly lowered cell proliferation capacity with enhanced
expression of caspase-3. Treatment of the cells with the OMVs resulted in increased cell apoptosis and significantly lowered
migration capacity (P<0.05). Conclusion The OMVs derived from Escherichia coli can produce cytotoxicity against SK-N-SH
cells and might serve as a therapeutic agent for refractory neuroblastoma.
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Fig.1 Extraction and identification of outer membrane vesicles (OMVs) from wild-type E.coli. A: Observation of the
isolated OMVs under transmission electron microscope (Original magnification: x200 000). The OMVs showed a

hollo, circular or elliptical morphology with a double-layer membrane; B: Particle size analysis of the OMVs showed
that the diameter of the OMVs ranged from 30 nm to 450 nm.
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Fig.2 Effect of E.coli-OMVs on proliferation of human SK-
N-SH cells. *P<0.05, **P<0.01 vs control, “P<0.05, *P<0.01 vs
100 pg/mL E.coli-OMVs, + P<0.05 vs 500 pg/mL E.coli-OMVs.
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Fig.3 TUNEL fluorescence for detecting cell apoptosis after treatment with E.coli-OMVs (x200).
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Fig.4 Relative expression of capsase-3 in different groups. *P<0.05, **P<0.01 vs control, “P<0.01 vs 100 ug/mL E.coli-OMVs.

BifEH . MTTZ55L R, 455 E.coli-OMVs Tl
NIRRT (] 55, SK-N-SH 413458 1 24K AI% ; Transwell
SRR, BE T ORI R AN, SK-N-SH 4T %k
IR BN HREE . FIE, E.coli-OMVs 1] L) i,
FM SK-N-SH 4t 35 SaE R BE 1, 91 HAFAEF
ROV EF ., [FIN, TUNEL 1 Western blot £ 5 i 75
75 5 HE E.coli-OMVs Tl , A i T4 I 4
Jonn, EL 44 ] BT DL ESCAE A R T MR AR T AR DG R
I caspase3 [R5 i E i . 15PH E.coli-OMVs 1] A5

S SK-N-SH A I8 1= . SABFSEIESE , E.coli-
OMVs A] F30E T SK-N-SH 4 s , 30 il ik K 42
Z2MRE ST AR EAIA T {H E.coli-OMVs id i faf ff L
RBILEIXT SK-N-SH 41 F= A= 2 s T it — 2o, A
F5E 7R G OMVs 1T DL i AR 1E I B 2K OMVs
H) LPS iz B AR P, AR5 PG i caspasell, i#F
15 | S R T, A e 3 R KM o T LA it
OMVs 7l A A PR 2R AEIA 25 A, AT 20 i =
AR ERT



- 338 - J South Med Univ, 2018, 38(3): 334-339

http://www.j-smu.com

Control 100 pg/mL E.coli-OMVs

Al Bl

160 7 T
140
120
100
80

Cell number

60

[' *

40
20

25 | AR, AR 528632 ] E.coli-OMVs 171 SK-N-
SH 41ty , 45544755 , E.coli-OMVs ] B 4/E T SK-N-
SH 4, 30 4 A ) 35586 R ASRE T, I 02 2 A
T2, W5/ E.coli-OMVs A] B A — i i b 25 B2 i
JEIETT 72X, Hm ARG R v S A el oA
LG AT 25 B3 (H E.coli-OMVs H B A AE
FHRGG AR e 4 e HE p AT RS i — 25T

B2k

[1] Salazar BM, Balczewski EA, Ung CY, et al. Neuroblastoma, a
paradigm for big data science in pediatric oncology[J]. Int J Mol
Sci, 2016, 18(1): E37.

[2] De SN. Enterotoxicity of bacteria-free culture-filtrate of Vibrio
cholerae[J]. Nature, 1959, 183(4674): 1533-4.

[3] Bauman SJ, Kuehn MJ. Purification of outer membrane vesicles
from Pseudomonas aeruginosa and their activation of an IL-8
response[J]. Microbes Infect, 2006, 8(9/10): 2400-8.

[4] Mondal A, Tapader R, Chatterjee NS, et al. Cytotoxic and
inflammatory responses induced by outer membrane Vesicle-
Associated biologically active proteases from vibrio cholerae [J].
Infect Immun, 2016, 84(5): 1478-90.

[5] Ojima Y, Yamaguchi K, Taya M. Quantitative evaluation of

500 pg/mL E.coli-OMVs 1000 pg/mL E.coli-OMVs

C1 i D1

Cc2 D2

El5 AERE E.coli-OMVs Xf SK-N-SH ZRAtTE# 6E
=
IS
Fig.5 Effect of E.coli- OMVs on migration capacity of
human SK-N-SH cells. A1, B1, C1, D1: x40; A2, B2, C2,
D2: x200; E: Cell counts in different groups. *P<0.05 vs
control.

recombinant protein packaged into outer membrane vesicles of
escherichia coli cells[J]. Biotechnol Prog, 2018, 34(1): 51-7.

[6] Dreyer F, Baur A. Biogenesis and functions of exosomes and
extracellular vesicles[J]. Methods Mol Biol, 2016, 1448: 201-16.

[7] Kulkarni HM, Swamy ChV, Jagannadham MYV. Molecular
characterization and functional analysis of outer membrane vesicles
from the Antarctic bacterium Pseudomonas syringae suggest a
possible response to environmental conditions[J]. J Proteome Res,
2014, 13(3): 1345-58.

[8] Dorward DW, Garon CF, Judd RC. Export and intercellular transfer
of DNA via membrane blebs of Neisseria gonorrhoeae [J]. J
Bacteriol, 1989, 171(5): 2499-505.

[9] Kaweeteerawat C, Na Ubol P, Sangmuang S, et al. Mechanisms of
antibiotic resistance in bacteria mediated by Silver nanoparticles[J].
J Toxicol Environ Health A, 2017, 80(23/24): 1276-89.

[10] Jager J, Keese S, Roessle M, et al. Fusion of legionella pneumophila
outer membrane vesicles with eukaryotic membrane systems is a
mechanism to deliver pathogen factors to host cell membranes[J].
Cell Microbiol, 2015, 17(5): 607-20.

[11] EImi A, Nasher F, Jagatia H, et al. Campylobacter jejuni outer
membrane vesicle-associated proteolytic activity promotes bacterial
invasion by mediating cleavage of intestinal epithelial cell E-
cadherin and occludin[J]. Cell Microbiol, 2016, 18(4): 561-72.

[12] Seo N, Shirakura Y, Tahara Y, et al. Activated CD8 + T cell



http://www.j-smu.com

J South Med Univ, 2018, 38(3): 334-339

+ 339 -

extracellular vesicles prevent tumour progression by targeting of
lesional mesenchymal cells[J]. Nat Commun, 2018, 9(1): 435.

[13] Kim OY, Park HT, Dinh NTH, et al. Bacterial outer membrane
vesicles suppress tumor by interferon-y-mediated antitumor
response[J]. Nat Commun, 2017, 8(1): 626.

[14] Chutkan H, Macdonald I, Manning A, et al. Quantitative and
qualitative preparations of bacterial outer membrane vesicles [J].
Methods Mol Biol, 2013, 966: 259-72.

[15] Lane RE, Korbie D, Trau M, et al. Purification protocols for
extracellular vesicles[J]. Methods Mol Biol, 2017, 1660: 111-30.
[16] Vaswani K, Koh YQ, Almughlliq FB, et al. A method for the
isolation and enrichment of purified bovine milk exosomes [J].

Reprod Biol, 2017, 17(4): 341-8.

[17] Watanabe K. Bacterial membrane vesicles (MVs): novel tools as
nature- and nano-carriers for immunogenic antigen, enzyme
support, and drug delivery[J]. Appl Microbiol Biotechnol, 2016, 100
(23): 9837-43.

[18] Kowal EJK, Ter-Ovanesyan D, Regev A, et al. Extracellular vesicle
isolation and analysis by western blotting [J]. Methods Mol Biol,
2017, 1660: 143-52.

[19] Hu S, Musante L, Tataruch D, et al. Purification and identification
of membrane proteins from urinary extracellular vesicles using
triton X-114 phase partitioning[J]. J Proteome Res, 2018, 17(1): 86-

96.

[20] Huang W, Wang S, Yao Y, et al. Employing escherichia coli-derived
outer membrane vesicles as an antigen delivery platform elicits
protective immunity against acinetobacter baumannii infection [J].
Sci Rep, 2016, 6: 37242.

[21] Bonnington KE, Kuehn MJ. Protein selection and export via outer
membrane vesicles[J]. Biochim Biophys Acta, 2014, 1843(8): 1612-
9.

[22] 23R, K . ANEANAEEA TR S RN FHERE [ ], R Rt
AR, 2017, 37(11): 1559-62.

[23] Bielaszewska M, Riter C, Kunsmann L, et al. Enterohemorrhagic
escherichia coli hemolysin employs outer membrane vesicles to
target mitochondria and cause endothelial and epithelial apoptosis
[J]. PLoS Pathog, 2013, 9(12): €1003797.

[24] Vanaja SK, Russo AJ, Behl B, et al. Bacterial outer membrane
vesicles mediate cytosolic localization of LPS and caspase-11
activation[J]. Cell, 2016, 165(5): 1106-19.

[25] Yoon SY, Lee HM, Kong JN, et al. Secretory expression and
enzymatic characterization of recombinant Agarivorans albus B-
agarase in Escherichia coli[J]. Prep Biochem Biotechnol, 2017, 47
(10): 1037-42.

(i 22 1)



