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8 T S VA RE ) T AL %Hﬂ‘ ® &%= PCR (quantitative real-time PCR, qPCR)#F= %, J& FP i L K
(WB)% 540 MV@NDV 2 % Hepa 1-6 20 f2, 24 h B =48 % & B Caspase-3 #= Caspase-9 & L VAR
BTAKEE Caspase-3 Rk, [£R] ERFEHEL TR RELNERET MV ERTE A
141-342 nm, NDV #2278 B # 91-825 nm, MV@NDV #1125 B % 164-712 nm. WB 4 X &9
MV@NDV %64 &35 MV P & 3£ 49 Integrin B-1. Gpc 3. Flotillin-1 & & . AR AL MENK
¢ % K MV@NDV. NDV 2% Hepa 1-6 8, HHMa &%k, %Kik NDV-HN &8 . CCK-8
¢ R X MV@NDV 285 NC 28481k, Hepa 1-6 2@ fitbi& /) T H(P<0.05). qPCR £ £ & % MV@NDV
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5 NC 448k B =48 % £ B Caspase-3 #= Caspase-9 ¥ L8 (P<0.05). WB £ £ %9 MV@NDV 5
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77 & AT 49 3 BARYE

KR : BB RE;, MBI, WER, RITE

Microvesicle-encapsulated oncolytic virus: preparation,
identification, and killing effect on Hepa 1-6 cells in vitro
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Abstract: [Background] Oncolytic virus therapy is a new direction in the research on tumor
treatment, and Newcastle disease virus (NDV) has attracted much attention because of its high
biosafety and accurate targeting. However, viral clearance by neutralizing antibodies will
weaken the sustained effect of oncolytic virus. The tumor cell-derived microvesicle delivery
system is expected to break the above bottleneck. [Objective] To establish the tumor
cell-derived microvesicle delivery system of oncolytic NDV and evaluate its antitumor effect in
vitro. [Methods] Microvesicle-encapsulated NDV (MV@NDV) was extracted by differential
centrifugation. The particle sizes of MV, NDV, and MV@NDV were measured by a particle
size meter. The relative positions of MV and NDV in MV@NDV were observed by
transmission electron microscopy. Western blotting (WB) was employed to determine the
protein levels of Integrin B-1, Gpc 3, and Flotillin-1 of MV@NDYV. Laser confocal microscopy
was employed to observe MV@NDV 24 h post infection in Hepa 1-6 cells and the expression of
NDV-HN protein in cells. An inverted microscope and the cell counting kit-8 (CCK-8) were
used to examine the changes the morphology and viability of infected Hepa 1-6 cells 24, 48, and
72 h post infection, respectively. Quantitative real-time polymerase chain reaction (qPCR) and
WB were employed to determine the mRNA levels of apoptosis-associated genes Caspase-3 and
Caspase-9 and the protein level of Caspase-3, respectively, in the MV@NDV-infected Hepa 1-6
cells 24 h post infection. [Results] The particle sizes of MV, NDV, and MV@NDV were within
the ranges of 141-342 nm, 91-825 nm, and 164—712 nm, respectively. WB results indicated
that Integrin B-1, Gpc 3, and Flotillin-1 were expressed in MV@NDV. The Hepa 1-6 cells
infected with MV@NDYV and NDV showed red fluorescence and expressed NDV-HN protein.
In addition, the viability of Hepa 1-6 cells decreased in the MV@NDV group compared with
that in the NC group (P<0.05). The Hepa 1-6 cells in the MV@NDV group showed up-regulated
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mRNA levels of Caspase-3 and Caspase-9 and up-regulated protein level of Caspase-3
compared with the NC group (P<0.05). [Conclusion] The successful construction of NDV
microvesicle delivery system MV@NDYV is expected to solve the bottleneck of therapeutic
oncolytic Newcastle disease virus (NDV) in the clinical translation, and provide new ideas and

rationale for clinical NDV anti-tumor aspects.

Keywords: oncolytic virus; Newcastle disease virus; microvesicles; anti-tumor
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¥ Hepa 1-6 A fl#F0 T 10 mm FEFR 104,
BT 37°C. 5% CO, WAl sss=4, Frdiimt
HEEIRE] 80%—90%H, FEAKEFREL, JEH PBS
ZEROPYE 3 . MV USRI OB R R AL
KA BAA- 75 7 DMEM 5353, 3 F L84 e g
1 h, 24 h JFISCEAME FIEW; MV@NDV BIH2HL:
¥ NDV i : 5120 HU)RFE 1 000 £,

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



R F | MEBEARAEFRSNFNZSLEERIT Hepa 1-6 HBFIMRAIERBIRR 1757

TIMAEEE SR, 48 h G WA Fig W . *t
R VS RCR ] 22 R O TR IRER TOUE - W B
WT 4 °C. 400xg .0 10 min, B3, FE
4°C, 2500%xg &.0> 15 min B F3E, FT 4°C.
14 000xg B.L» 1 h, WPLiE, 558 MV M
MV@NDV F—80 °CUKAFH TR-AT o Fr B 43 B S ke ]
NDV. MV, MV@NDV ke, % 5HL 7 5
BEWIEE NDV . MV, MV@NDV HIES : ¥ NDV .
MV . MV@NDV F4 \—80 °CUKFEHUH iR, 43
S I 20 WL % 78l S A7 B4R P 7 35 min;
TR 20 A R T 76 B S A S I 5 1-2 miin;
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Table 1 Primer sequences for genes

Gene Forward sequence (5'—3’) Reverse sequence (5'—3)
Caspase-3 ATGGAGAACAACAAAACCTCAGT TTGCTCCCATGTATGGTCTTTAC
Caspase-9 TCCTGGTACATCGAGACCTTG AAGTCCCTTTCGCAGAAACA
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Figure 1

MV, NDV, and MV@NDYV particle size detection results. A: MV particle size. B: NDV particle

size. C: MV@NDYV particle size. D: A, B and C overlap plots.

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



RiE F | HELEEABFENHEZELERST Hepa 1-6 KN RGIEANIRR 1759

2.2 MV. NDV 1 MV@NDV & 5B 55+
MIEEES

& 2 i[&FH MV, NDV, MV@NDV [
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FIIFHA A NDV —HE2% Hepa 1-6 401 TE

200 nm

2 MV (A). NDV (B), MV@NDV (O)BFERMER KL agi kg h MV, Bafiskirish

NDV

Figure 2 MV (A), NDV (B), and MV@NDV (C) electron microscopy detection results. The red arrow in
the figure indicates MV, while the black arrow indicates NDV.

MV NDV MV@NDV
Integrin p-1 .' v .
Gpe 3 - .
Flotillin-1| (il r

3 4i{t MV. NDV. MV@NDV & Integrin
B-1. Gpc 3. Flotillin-1 EHFIXER

Figure 3 Integrin B-1, Gpc 3, and Flotillin-1
protein expression in purified MV, NDV and
MV@NDV.
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Hoechst

NDV

MV@NDV

4 NDV 1 MV@NDV &3 Hepa 1-6 Zfiff1 24 h [ NDV-HN EBAXRIEBER

¥, Z1{4°k NDV-HN

HN Merge

10 um

10 pm

10 pm

10 um

10 um 10 pm 10 um

10 um 10 pm

10 pm

W% {44 Hepa 1-6 41y

Figure 4 NDV-HN protein expression after 24 h of NDV and MV@NDYV infection of Hepa 1-6 cells. Blue
represents Hepa 1-6 cell nucleus, and red represents NDV-HN.
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E5S MV. NDV. MV@NDV &3 Hepa 1-6 £l 24, 48. 72 h (100x)$% T~40f8 CPE 1R
Figure 5 Cellular CPE of MV, NDV, and MV@NDYV infected Hepa 1-6 cells at 24 h, 48 h and 72 h (100x)

microscopy.
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Figure 6 Changes in Hepa 1-6 cell viability at 24 h, 48 h, and 72 h. A: NC group. B: MV group. C: NDV
group. D: MV@NDV group. ***: P<0.001; **: P<(0.01.
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Figure 7 24 h Caspase-3 (A) and Caspase-9 (B) gene expression in Hepa 1-6 cells of NC group, MV group,

NDYV group, and MV@NDV group. *: Compared to the NC group, P<0.05.
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Figure 8 24 h Caspase-3 protein expression in Hepa
1-6 cells of NC group, MV group, NDV group, and
MV@NDV group. A: The graph of Western blotting

results. B: The graph of protein expression. *:
Compared to the NC group, P<0.05.
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MV@NDV HEfl% % ik Integrin B-1. Gpc 3 Fl
Flotillin-1 & [, #f — LUt H] MV BEE 415 NDV,

TEYRSE MV@NDV X Hepa 1-6 2 ifd () /441
AER B AR, HOGHERAE B AGE T AT
25| MV@NDV Hl NDV —#£fiE# ik NDV-HN

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



1764 WA

IR R Microbiol. China

M FE DA T ADEEE] MV 4 NC 4
Hepa 1-6 Zi Mg B3 I (8] 19 4ERE JC CPE %A= 5 1
MV 4 H MV@NDV #4 Hepa 1-6 4 fitd fifi %} ]
(s & 4 W CPE. CCK-8 5% 1], 5 NC
HAH, NDV HH MV@NDV 2H Hepa 1-6 4 Jif
fE 48 h A1 72 h B4 IETE 7 B BT B (P<0.05),
P MV@NDV fEfif Hepa 1-6 41 i i) 40 i 154
R TE S AT CCK-8 45 £ MV@NDV
1 NDV Xf Hepa 1-6 4l BA —& 1A 5 HE

FEF PR AT F LA M T . fE T
INFEAE: o 2 1 S AT N RN S P A
X, EXMA R, AR A R
[, U Caspase-3. Caspase-9 55, M S24H
JBET-2Y ) OB R, 2R SR A
o VR A 13 % YT (myeloma-derived microvesicles,
MM-MVs) fig 2 2 4 il B /NS bRz 4i i
(human renal tubular epithelial cells, HK-2)#9{%
JIFFE AT, JF HiZid #idh Caspase-3.
Caspase-8 . Caspase-9 & 77K i 2 &2, 1t
Hb, NDV FEARSMEGL M an i # b, i A3
I AN MCF-7, 5 PR 0S5, FL b 40
Hi) BAX, Caspase-9. Caspase-3 FE[HF A&
B, ik L2 BRI NDV 0] 58 2 38 1 00 41 i
PHT- RN EIR AR, AT S50 R Al i e 10T

R A BT 52 % MV@NDV 1 NDV % Hepa
1-6 2L A R 405 5 08 T2 22 0] 9 ¢ R EA T 90 20 4K
%%, MV, NDV . MV@NDV %} %4f ] Hepa 1-6
0 24 h, WEEFEAK I NC 244, MV 44, NDV
4. MV@NDV 21 i T-HH SR DN AL 30k o
qRT-PCR 25 £ MV@NDV 415 NC 4Lt
T8 T A SCHE R Caspase-3 Fil Caspase-9 #5 i ;
WB %5 5B Caspase-3 5 HE AT 5 -

25 BRSSO E T NDV R
AR R MV@NDV, HAE R X175 Hepa 1-6
AN, IF BRSO S R TR S HE R R A

FIR IR EIEA G ARSI B I NDV fild
M EIKR MV@NDV, 55T T HAERSIN R
P, B ARBIE T 1223 14 A 8 2 77 /D BILAAR
FRAE T RIBUR DRI SR A YA R AL
X — AR Z AL,
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