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[Abstract] Objective MSC-derived exosomes (MSC-Exos) from peripheral blood Mesenchymal stem cells (MSCs)
were studied for their influence on epithelial-mesenchymal stem cells (MSCs) from A549 cells with non-small cell lung
cancer (NSCLC). Methods Oil red O was used to stain MSCs isolated from peripheral blood of NSCLC patients to de-
termine their lipid differentiation ability. An ultrafast centrifugation method was used to separate MSCs and exosomes,
transmission electron microscopy was used to view exosome morphology, and NTA particle size analysis was used to de-
scribe their size and distribution. CD9, TSG101, and calnexin were identified in MSC-Exos through Western blot analy-
sis, while miR-494-3p expression was quantified using RT-qPCR. In order to evaluate the influence of MSC-Exos on the
migratory and invasive capabilities of NSCLC cells, A549 cells were cultivated and subsequently subjected to a Transwell
cell invasion assay. In addition to RT-qPCR analysis of ZEBI mRNA expression, luciferase assays were performed to de-

termine miR-494-3p binding to ZEBI. Immunofluorescence staining was utilized for the evaluation of E-cadherin and Vim-
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entin expression levels, and Western blot analysis was employed to determine the levels of ZEB1, E-cadherin, Vimentin,

MMP2, and MMP9. Results MiR-494-3p expression in MSCs-Exos was significantly reduced, inhibiting the prolifera-

tion, migration, and EMT processes in A549 cells. As miR-494-3p directly targets ZEB1, it was attenuated when ZEBI

was overexpressed in A549 cells, preventing miR-494-3p from inhibiting EMT. Conclusion As a result of miR-494-3p

expression in peripheral blood MSCs from NSCLC patients, A549 cells were inhibited in their EMT process by targeting

ZEBI.
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Figure 1 Lipid red O staining to identify the adipogenic differentiation

ability of MSCs
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Figure 3  Signature protein band on the surface of MSCs-Exos membrane
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Table 1 Comparison of miR-494-3p expression in each group
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BROD R BE M BE M
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Figure 5 Comparison of Vimentin and E-cadherin fluorescence expres-

sion in A549 cells of each group



e 10 - WARESF 2026 5 1 A % 38 5% 14  Med ] West China,January 2026, Vol. 38,No. 1

% 3 MSCs-Exos ¥t A549 20l Vimentin 5 E-cadherin % 3t & %38 B 1)
B (n=6.x£s)
Table 3 Effects of MSCs-Exos on the fluorescence expression intensity of
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Figure 6 Expression bands of protein related to EMT process in A549

cells of each group
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Table 4 Effects of MSCs-Exos on protein levels related to EMT process of A549 cells
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popiisEiN 1.00+0.08 1. 00+0. 10 1.00+0. 12 1.00£0. 11 1.01+0. 08
MSCs-Exos 41 0.64+0. 147 1.50+0. 219 1.55+0.219 1.51+0. 31 1.37+0. 200

t 5.302 5. 145 5.617 3.717 4.168
P 0. 001 0. 001 0.003 0.010 0. 002

W5 IR A, D P<<0. 05,

2.4 miR-494-3P X} ZEB1 Wyt m B EAEH S5
X AR mimic 41 AH b, i % 35 miR-494-3p § # ZEBI-
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Table 5 Comparison of luciferase activity in each group

45 D¢ FR AR X I
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miR-494-3p mimic+ZEB1-WT 41 0.65%0. 139
NC mimic+ZEBI-MUT #{ 1.01+0. 04
miR-494-3p mimic+ZEBI-MUT 4] 0.98+0. 06
F 12. 660
P <20. 001
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Figure 7 Expression band of ZEB1 protein

2.5 JF ik ZEB1 BUH miR-494-3p XF A549 40 i
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Table 6 Comparison of ZEB1 mRNA and protein in each group

Bl ZEB1 mRNA ZEB1/GAPDH
NC mimic 2 1.00+0.07 1.00+0. 09
miR-494-3p mimic 2 0.56+0.16% 0.60+0. 160

¢ 5. 866 5. 379
P 0. 002 0. 002

7 : 5 NC mimic 4 & . O P<0. 05,

(P<<0.05), WK 8.3 7., ZEBI1 i ke A549 40
Mo 3T #% F 2 28 (P<<0. 01) ; miR-494-3p mimic &b 3 A]
W55 ZEBL 3 A% CAL27 40 M iF 58 Fl = 22 115
TEF(P<<0.05), WL 9.3 8, ZEB1 i RiEMF R
Vimentin 22 6% & {8 T+ 5 » E-cadherin ¢ % %% J& {8 [%
K (P<<0.01); 1 miR-494-3p mimic W B OEZEB1
Xof b AR AR 2 2R TR 5 B 1 52 A T (P<<0. 05) . DL
Kl 10.3% 9. 5 OENC &b, OEZEBI 4 N-cadher-
in,Vimentin, MMP2 Il MMP9 & [ i 3 ik K F 2. &
HEH (P<<0. 01) 5 4 S b , E-cadherin 2 1 3 1k . % %
i (P<<0.01); 5 OEZEB1 444 It . OEZEB1 Hl miR-
494-3p mimic 3 4b B HOH ERFE IR (P <
0.05), WA 11,3 10,
A B C

oo e A
| —
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Figure 8 Expression band of ZEB1 protein
#:A:OENC 41;B:OEZEB1 41 ;C: OEZEB1 +miR-494-3p mimic 41 ,
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*7 &H ZEBl mRNA FIEBLLE (n=6.xts)
Table 7 Comparison of ZEB1 mRNA and protein in each group

21 51 ZEBI mRNA ZEB1/GAPDH
OENC 41 1.00+0. 10 1.00£0.09
OEZEBI 4 1.65+0. 199 1.54+0. 329
OEZEB1+miR-494-3p mimic 41 1. 08+0. 39¢ 1. 0540. 352

F 11. 211 7.021
P 0. 001 0. 007

5 OENC #H &, O P<0. 05; 5 OEZEBI 4 H# . @ P<0. 05,

OEZEB1+miR-
OEZEBI14]l 494- 3pm1m1c’lﬂ

OENCH4]

B 9 Transwell L3 IT fE AR E B FSEREN
Figure 9 Transwell experimental evaluation of cell migration and inva-
sion ability
®8 SAMMIBHEEEALE =6.x*s

Table 8 Comparison of cell migration and invasion ability of each group

21 51 i 2 i 5K 7 2% 24 Jif %k
OENC 4 507.92+17.63  249.51+25.21
OEZEBI 4 730. 474+140. 389 505. 74+90. 827
OEZEB1+miR-494-3p mimic 41 534. 65+143. 909 366.25+115. 639

F 6.526 13.311
P 0. 009 <<0. 001

.5 OENC 41 k48, O P<<0. 05; 5 OEZEBI 41 b4, @ P<0. 05,

OEZEB1+miR-
OEZEBI14l  494-3pmimic4l

OENC#]
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B 10 &4 A549 {AEE A Vimentin 5 E-cadherin % 3¢ 3R i& LL ]

Figure 10 Comparison of Vimentin and E-cadherin fluorescence expres-

sion in A549 cells of eachgroup
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Table 9 Effects of MSCs-Exos on the fluorescence expression intensity of

Vimentin and E-cadherin in A549 cells

285 Ximcntin F;:_cadhcrin
PEOLsR B Pt B
OENC 4 0.30=£0. 02 0.40+0. 09
OEZEB1 4 0.44+0.087 0.22+0. 057
OEZEB1+miR-494-3p mimic 41 0. 3540. 129 0.33+0.07%
F 4. 200 8.797
P 0. 036 0. 003

H D5 OENC 4 H#% . P<<0. 05; @5 OEZEBI1 41t . P<<0. 05,

A B C
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N-cadherin | we—- - - —
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Figure 11 Expression bands of protein related to EMT process in A549
cells of each group
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J2 S AEAE T 45 i Al 8L, A 456 i 07 40 20,1 B L B A Il
MG EA 0, B A 3R W 6E 2 m o i e
AHEFE N NSCLC 83 518 i o 43 85 i MSCs, I B
T4 L ok U 1Y AR I AR (MSCs-Exos)™ , MSCs-Exos
ELAG I G 22 T 5 14 B 8 7 AT A Sk 0K A5 AL T
Bl 45 B R g b A A A T A A AR
AHIE5E 45 B3 52 H 7E NSCLC 40 g A549 v af i 45
EMT i# #, 3f # — L #8 78 T miR-494-3p i@ i #2 [1]
ZEB1 ¥ NSCLC 4 iF# 5222 ML .

miRNAs J&—FisE A iS i) RNA 43 7.2 5
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% 10 MSCs-Exos Xt A549 #ffl EMT #BHEXERERKFHHIE (n=6,x*s)
Table 10 Effects of MSCs-Exos on the levels of protein related to EMT process in A549 cells

21 5 E-cadherin/GAPDH  N-cadherin/GAPDH  Vimentin/GAPDH MMP2/GAPDH MMPY9/GAPDH
OENC 41 1.00+0. 13 1.01+0. 09 1.00+0. 11 1.00+0. 12 1.00+0. 11
OEZEBI1 #41 0.59+0. 179 1. 92+0. 419 1. 74+0. 299 1. 87+0. 399 1. 84+0. 399
OEZEBI1+miR-494-3p mimic £ 0.95+0. 279 1.10+0. 299 1.18+0. 319 1.24+0.279 1.1440. 319
F 7.747 17. 250 14. 211 15. 130 13. 990
P 0. 005 <0. 001 <0. 001 <0. 001 <0. 001

#.5 OENC 4l b, D P<0. 05;5 OEZEBI 41 lb % . @ P<0. 05,

il 40 384 B R S A0 O T R B IR AR T AR
GEHE— R F T HAE NSCLC i i/ER s H B A
B g Bh A T 3 B kR v 11T, 8 3 Transwell SE5R
A 5T ML F] MSCs-Exos A B 58 A549 21 il (1) i 7
SR8 7, 8 HAE NSCLC EMT g rp B fiE
YERT . HE—20 30 3 3 2 36 98Ot 2 i 55 5K, iF 92 B
T miR-494-3p 5 ZEBI ffA7E B M E R, ZEBL fE
S EMT i 72 v i) 5C 8 5% 5 [, L B A s 30 il E-
cadherin ik .58 Vimentin 335, & 3F i 98 40 fifg 2%
Bt R REERM, AMRMAERLS
Western blot £ 5t UE 5%, miR-494-3p 7 38 1 #1l1 1l
ZEB1 1 F 4 Vimentin, MMP2 ,MMP9 44 3£ 1T % 1
T FE IR, K B E-cadherin B9 F 15, M #p#] EMT
HEFE

XT L AR GE  AWF SR 45 R S miR-494-3p 78 H A
iR bR T R AR — B i — B R E T K
NSCLC A= 272400, I 48 78 ZEBL AE S H G B i
FEHL S A HLER )t NSCLC 4 FIRIT R4 T
HISHKHE . (A F RS, A5 AE H ZEBL Al B
DNA H 3 Ak 4 41 5] 5-Aza 0041, 1 A BF 58 48 7% 19
miR-494-3p JRA] f1 [a] P 4% ZEBL, $& /5 & Ok ] % R HK
A0 5-Aza 5 miR-494-3p B W VE R IG T S WK , 4
SRIT BT 24

WG AEAE LT J5 BR - O WF 5% 32 22 3% F 4 4b
A549 i fI A A, 1 B = 2 P A b XF miR-494-3p/
ZEBl [ 5 HiDIfE M R G W UE . KR T — @ 7
Tl A JRR A5 R Bl ) T il S AR 59 iE L AE NSCLC
IR RN E . @M IR miR-494-3p Fik K
AR B PR AN W 4R T R 5 NSCLC AH G B R
BN MSCs 2 RUAR fb 5l &b W 44 43 38 ML AH 5C L 2R (B 45
WA, ©@MSCs-Exos [ miR-494-3p 4b, 7] fig
WHTEZ TR SR BN T, 520456 5 ok
2 Ko B 1 0T 20 27— 2 0 e At O B R 4 1
4 Hig

AHEFE &I MSCs > U5 1 Hb W 44 T 58 2o 485 4 1%
F3K 1 miR-494-3p I8 ZEB1 1% & ik, i 0 40 H
NSCLC 4 A549 i EMT # 2. iF 8 X E 2, 8K

T MSCs-Exos 7F Jifi Ji s 78 55 9] 22 v (9 W5 76 U . 3%
WFFE R A A HE T miRNA A NSCLC A4 Ak T 751 55 s
AL T BB IR T 328 miR-494-3p A e A HT 9L
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