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Study on the Mechanism of Targeted Inhibition of FBXW11 by Tumor-
Derived Exosome miR-3173-5p to Promote CAFs Activation and
Regulate NSCLC Progression
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Abstract: Objective To investigate the potential mechanism of tumor-derived exosome miR-3173-5p promoting the activation
of cancer-associated fibroblasts (CAFs) and regulating the proliferation, invasion and apoptosis of non-small cell lung cancer
(NSCLC) cells. Methods Exosome (Exo) of NSCLC cell A549 was extracted, the morphology of Exo was observed by
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transmission electron microscopy, and the expression of Exo marker protein was detected by Western blot. Real-time quantitative
fluorescent PCR (qRT-PCR) was used to detect the expression of miR-3173-5p in A549 cells and Exo. The binding of miR-3173-
5p to F-box/WD-40 domain proteinll (FBXW11) was predicted by Starbase database, and verified by luciferase reporter gene
analysis. Human lung fibroblast cell line (MRC-5) was treated with Exo and Exo inhibitor GW4869 or NC inhibitor/mimic or
miR-3173-5p inhibitor/mimic and/or FBXW11 overexpression/empty vector, NC group, Exo group, Exo+tGW4869 group, Exo-
NC inhibitor group, Exo-miR-3173-5p inhibitor group, Exo-NC mimic group, Exo-miR-3173-5p mimic group,Exo-miR-3173-5p
mimic+Vector group and Exo-miR-3173-5p mimic+FBXW11 group were set up respectively. The level of CAFs marker protein
[Matrix metalloproteinase-9(MMP-9), o -Smooth muscle aorta( « -SMA), Chemokine (C-X-C motif) ligand 12(CXCL12),
Fibronectin, Vimentin, Interleukin-1 3 (IL-1 ), Interleukin-6(IL-6), Interleukin-8(IL-8)] in cells of each group was detected by
Western blot analysis, and the influence of exosome miR-3173-5p and FBXW11 expression on CAFs activation was analyzed.
Exo and Exo-miR-3173-5P mimic were separated and the supernatant of MRC-5 cells incubated with Exo-FBXW11 was used as
conditioned medium (CM) to culture A549 cells. The NC-CM group, Exo-CM group, Exo-miR-3173-5p mimic-CM group and
Exo-FBXW11-CM group were set up respectively. MTT assay, Transwell assay and flow cytometry were used to detect the
effects of CAFs activation on proliferation, invasion and apoptosis of NSCLC cells. Results Transmission electron microscopy
showed that the diameter of exosomal vesicles derived from NSCLC cells was about 30~100 nm. Western blot analysis showed
that all exosome labeled proteins were positive. The expression of miR-3173-5p (33.45 + 3.16) in NSCLC-derived exosomes
was significantly higher than that in tumor cells (1.01 = 0.07), and the difference was statistically significant(r=1.263, P<0.001).
MiR-3173-5p targets FBXW11 and inhibits its expression. Compared with NC group, CAFs marker protein levels in Exo group
were significantly increased (1=12.214~24.908), the expression of CAFs marker protein in Exo+GW4869 group was significantly
inhibited compared with Exo group (+=13.160~25.143), the differences were statistically significant (all P<0.01), respetively.
Compared with Exo group, miR-3173-5p inhibitor inhibited EXO-induced CAFs marker protein expression(r=11.059~21.094),
and miR-3173-5p mimic promoted the expression of CAFs marker protein (=12.943~18.671),the differences were statistically
significant (all P<0.01), respectively. Overexpression of FBXW11 reversed the induction of CAFs activation by miR-3173-5p
mimic. Compared with the NC-CM group, the proliferation activity and invasion rate of A549 cells in the Exo-CM group were
significantly enhanced, and the apoptosis rate was significantly inhibited (+=10.207, 2.359, 3.001), miR-3173-5p mimic enhanced
the promoting effect of Exo-CM on proliferation and invasion of A549 cells and the inhibitory effect on apoptosis (=9.399,
3.438, 3.208), while overexpression of FBXW11 can antagonize the promotion effect of Exo-CM on proliferation and invasion
of A549 cells and the inhibition effect on apoptosis(+=18.868, 7.070, 9.813), the differences were statistically significant (all
P<0.05), respectively. Conclusion Tumor-derived exosome miR-3173-5p promotes CAFs activation through targeted inhibition
of FBXW11 expression, further promotes proliferation and invasion of NSCLC cells, inhibits cell apoptosis, and regulates the
occurrence and development of NSCLC.
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& (=18.868, 7.070, 9.813, 16.008, 4 P<0.05) .
SERAR, AMIMA miR-3173-5p it e CAFs k1L
5% NSCLC 4l . (728, MildnpisT.

*x3 SN miR-3173-5p ¥B[a] FBXW11 XF CAFs #rE BB RIEHIFIE (cts, n=3)

JWiH  Exo-NCmimic 41 Exo-miR-3173-5p mimic £

Exo-miR-3173-5p mimic

Exo-miR-3173-5p mimic Fli P

+Vector 4] +FBXWI1 4]
FBXWI11 1.01 + 0.06 041 + 0.04 0.40 + 0.07 1.21 £ 0.08 125352 <0.001
0-SMA 1.03 £ 0.04 267 + 021 2.81 £ 0.17 1.07 £ 0.14 121.728  <0.001
MMP9 101 £ 0.15 2.89 + 0.14 291 £ 0.11 0.97 £ 0.19 161.643  <0.001
CXCL12 1.04 £ 0.12 291 £ 0.16 293 £ 0.12 1.01 £ 0.16 179.584  <0.001
Fibronectin ~ 1.05 £ 0.18 274 £+ 0.17 2.69 + 0.11 1.03 £ 0.17 109.759  <0.001
Vimentin 1.02 £ 0.18 276 + 0.12 279 £ 0.13 1.08 £ 0.15 138.184  <0.001
IL-1B 1.03 £ 0.12 3.19 + 021 322 £ 0.13 1.02 £ 0.07 236.757 <0.001
IL-6 1.01 £ 0.08 3.01 +0.19 3.05 + 021 1.07 £ 0.04 179.714  <0.001
IL-8 1.04 £ 0.15 269 + 0.12 261 £ 0.17 1.09 £ 0.17 106301 <0.001

x4 CAFs iE4L3F NSCLC 4HAIE5E. 2%, BTN ts, n=3)

TiH NC-CM 4 Exo-CM 41 Bxo-miR-3173-5p mimic-CM 4{ Exo-FBXW11-CM #41 Fd P
MRS (%) 100.18 + 7.26 168.57 + 8.14 231.55 + 11.07 .14 £ 528 301.165  <0.001
i (%) 38.52 + 3.18 49.69 + 7.17 65.97 + 794 1621 + 3.16 38.930 <0.001
AT (%) 6.03 + 0.61 3.15 + 043 121 £ 031 1891 + 3.85 49.294 <0.001
Caspase-3 itk 100.03 + 9.24 61.51 + 4.16 28.35 + 3.15 16847 + 12.46 162323 <0.001

3 g M EE AR 1, ECM M54, A gihWr . 40

ITAFHOR R 258 & B, N/ 5i( extracellul
ar matrix, ECM ) TEMEE & A4 & R rhile & JE 7 d 2L

SN BT REA AT SO AS R s, RT LA R 5 L o 4
AT, AR RE AR AH S B LA A ORI R AE S, 5
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SEIE () & A R AL S DI AR G 100 s 4 it 5 35 e 4
MUAHE AR, ShaAS U IREeAEE, A S iR 240
R/ 5 s

i fR P 2 Pl 4 o T RO 4 1 B S R 4
TRk R RS U R, BRSNS T
Jib9gg 5 L 5 2 (B (4 AH B AR 43 022, CAFs S i
S B e e AR Ly 2 —, B R SR A E
SHAN AN LT RE ST, 3 AT 3E A i T A £ A
1k, NIk SRR I Rk e B AR &
I NSCLC K HM AR AL I AT 44 ( MRC-
5) 1 CAFs bRili B IR, 45 T-H N il 37 ] p
TR EARS, B Mg RIS A AT A HE T
4k 20 o 17] CAFs %54k, NSCLC 4 g ¥ 14 H miR-
3173-5p @ 3 i ok, il WA yes A4 g mT 3 Ao AR s A
32 miR-3173-5p B filif # A fdR 5% i i 2 2% 41 iy
IR i B AR AR AR FBXW 1 26 1585 4T 4k 4
%% 4k N CAFs. ASHIF5E 45 5 ) B T NSCLC iF i
] BE S TFHLE

JERTHFFE R, miR-3173-5p 5% 2516 A )
e R EARTRIEA, WIHAE T miR-3173-5p i3
K AT o B0 ETS AH G KL A (ETS-related gene,
ERG) ik, PPl dn Mo s AE s, W0 I
HEJE ¥, CAFs AM ARG A 1) miR-3173-5p i 13 i
K BEMR WA S A 5 B 4 (long-chain acy1-CoA
synthetases, ACSL4 ) 1)1 i J§& A o 20 a2k 30 1,
P T g g 0k e UL i 8 iR g R LINC00893 3
1ok #0045 miR-3173-5p 40 1 40 L A . 4=
%, Ffmhhgmate P EAENE, TUgN A
B 38 % B miR-3173-5p 7E NSCLC H1 25 5% %3k,
5 NSCLC MW R il A BT 15 B A G . ARWF9E &
B, miR-3173-5p VA B K 4R ], 7 NSCLC
2 ke 5 A P A A B 2 AR AR, R miR-3173-
Sp AT Exo i S 1Y 4T 4 41 IS 7] CAFs 541k,
M3 263k miR-3173-5p W Al f£iF CAFs G4k, ik
NSCLC 4iffissE . (728, MfldipiET.

k1 B B miR-3173-5p f£ CAFs i 1k Fil NSCLC
HER R AT REVE R, AFST I I 7 2R 5L % Starbase
5000 I 31F 52 miR-3173-5p 5 F iF f 4% FBXW11 #
454, FBXWII & F-box & S — 5
FBXW 1 #HiE il iy 25 5 2isik, 25
Z AR AR B B AR, T WANG 45 1 i,
T B 40 P s T FBXWLL 238 b, 38 5 B
¥ N ¥ « B (nuclear factor kappa-B, NF-x B) Al
B - I ( B -catenin) / H% 5% ( transcription
factor, TCF ) {5538 A2 oF b i e . TAN 45 1)
W98 o, FBXWII 1E N —Fh 45 A= W br & 4,
FEBE R T AR B LA, I HLS E A iR A

NF- k B 538 5% 15 fb 2 i 3% (£ 410G, YAO % [
ol , FBXWI A EUEN 12 584 T 45
(T A B RERFAE AN B8 . CHEN 45 "™ RS2 R 3,
N R AR A T FBXWIT W TR, 1A
FBXW 11 &3k nJ i 25 il 40 R A 2 KI5 5
AT HRBS S ZON R R AN RIS W
FAG, B SRHCR AR R S BUE R
BT, FBXWI1 1B SMEA miR-3173-5p AYHE
PREENAE NSCLC FP 3 T, 1315 FNXWII fiE
BEREHTAMIMATS T 10 AT 4R AN i 17] CAFs 64k, 4D
il NSCLC #jfsidsin . %28, AT, A0
FEUESE T NSCLC 40 g 15 25 it CAFs 4ilJf 2 [W] 171
HMIMAA TR, R SN IMA miR-3173-5p A i
T HE ) PR FBXW11 SRk #E 2T 4E 4 il 5] CAFs
B Ak, {2 i NSCLC 4t Jfd 3 4 F {2 28, A T3
NSCLC #tJ. AHIFFE MR (30 58 1 NSCLC
RS AR T B IE, o NSCLC il R
TR AL TR USRI S (A A AE — L
AR, Hi—, BARARIE FBXWI #{% CAFs /Y
HA#EAR RIS FAP, o-SMA FU2CR; 4, miR-
3173-5P 1 FBXW 11 B B AR AL A7 2 i 52
B PASENIESE, Wz St — LR, H
T, BRI KT R RN A miR-3173-
5p 7£ NSCLC # @i/ FH A B ZE L

Z¢ L Brik, miR-3173-5p 7£ NSCLC 41 g 7 i

Rrp ek B LR, MR IR AN A miR-3173-5p Af

RE L A 410 ) FBXW 11 Rk {2 06 CAFs lfk, i

M HERT A0 LG58 | 2%, IMHIAnHgE T, A

JH¥ NSCLC #Ef .
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