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Exosome miR-20a-5p regulates Sp1/CD147 signaling pathway to promote bone metastasis in non-small cell lung
cancer

WANG Yun, HU Wen, LIU Li-li, YANG Jing, ZHANG Tao (Department of Oncology, Second Affiliated Hospital of Air Force
Medical University, Xi’an Shaanxi 710038, China)

Abstract: Objective To investigate the regulatory effect and mechanism of exosome miR-20a-5p on bone metastasis in non-small cell
lung cancer (NSCLC). Methods The exosomes secreted by 16HBE, A549, PC9, H1299 cells and A549 cells transfected with
miR-20a-5p mimic and miR-NC were extracted and identified. The expression of miR-20a-5p in various cells and exosomes was detected by
qRT-PCR. A549 and RAW264. 7 cells were divided into the PBS group, the I6HBE exo group, the A549 exo group, the miR-NC exo group
and the miR-20a-5p exo group. Transwell chamber was used to detect the migration and invasion abilities of A549 cells, and TRAP staining
was used to detect osteoclast differentiation. Western blot was used to detect the expression of Spl and CD147 in RAW264. 7 cells of each
group. The 6-week-old female Balb/c nude mice were randomly divided into 5 groups and given PBS (group A), 16HBE exo (group B),
A549 exo (group C), miR-NC exo (group D) and miR-20a-5p exo (group E) exosomes for 4 weeks respectively, to establish a mouse model
of NSCLC bone metastasis; HE staining was used to observe bone metastasis of mice in each group. Results Under transmission electron
microscopy, A549 exo, PC9 exo, H1299 exo and 16HBE exo were bilayer vesicle-like structures with particle sizes ranging from 30 to
100 nm, and all of them expressed CD9, CD81 and HSP70 marker proteins. miR-20a-5p was highly expressed in NSCLC cells and their
exosomes. Compared with the PBS group, the migration and invasion abilities of tumor cells in the A549 exo group were significantly
increased (P<0.001) , the expression of miR-20a-5p was up-regulated in RAW264. 7 cells (P<0.001) , the osteoclast differentiation was
significantly increased (P<0.001) , and the expressions of Spl and CD147 were significantly increased (P<0.001). Compared with the
miR-NC exo group, the migration and invasion abilities of A549 cells in the miR-20a-5p exo group were increased (P<0.001) , the expres-
sion of miR-20a-5p was up-regulated in RAW264. 7 cells (P<0.001), the osteoclast differentiation was significantly increased (P<0.001),

and the expressions of Spl and CD147 were significantly increased (P<0.001). In vivo experiments of mice showed that the bone trabecular
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structures of the bone tissue in group A and group B were complete, there were a few tumor cells in the tissue, the bone marrow cavity was

relatively complete with few lesions. In group C, a large number of tumor cells were found in the bone tissue of mice, and the cells were

closely arranged, the bone trabeculae was seriously damaged, the ratio of nucleus to plasma was seriously disordered, and the lesions were

significantly increased. A large number of tumor cells appeared in the bone tissue of mice in group E, and the bone trabeculae was seriously

damaged, and the lesions were more serious than those in group D. Conclusion Exosome miR-20a-5p can significantly promote the

metastasis of NSCLC in vivo and in vitro, and its mechanism may be that it can activate the Sp1/CD147 signaling pathway of osteoclasts to

promote osteoclast differentiation.

Keywords: non-small cell lung cancer; exosome; miR-20a-5p; bone metastasis; nude mouse; Spl/CD147 signaling pathway
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T miR-20a-5p AHXT A &, 5P L3k 1.
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miR-NC exo 20 # It , miR-20a-5p exo 2H 1% 5 4 il JE h{

W
1

B E RN (P<0. 001) , 35 B #h W 4K miR-20a-5p A fi
B A0 M 0 o (& 4d) .
2.5 $hik4Rk miR-20a-5p #23 NSCLC 20 fofe /) AR A
DR

HE Je o 25 L i om , A 4F0 B 413 22UV /N2 s
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ATz B AR RS PRI ok i 22 i F 5 A T
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miR-20a-5p f& U7 4F R 0F 58 ) miRNA 22—, #5 BF
7% 42 M, miR-20a-5p 7] 38 8 75 5 ML 45 3 A2 A i A oF
NSCLC 4= KR, Yang 2 BF5E &30, miR-20a-5p
A 3E o 400 T NRAA3 238 11 {2 F 155 e 9 7% 7% . Cheng
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i A2 10F 455 2L W 98 1% 4%, 3R miR-20a-5p AT i J2& 1 45
NSCLC &A= & e E 257+ WeAbh, AHOCHFFE il
miRNAs 2 I8 1T S B9 10 A& A S s R il R
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ik, #2878 miR-20a-5p BRI miR-20a-5p AT g E A
PENSCLC BAEREMEN . #F— 2R LM, 5
NSCLC #MBAILIE T 5 , A549 4l miR-20a-5p #6ik
W2 R 5 Ik miR-20a-5p (AN A LI B 5,

A549 4 il b miR-20a-5p 3 ik 2z — 20 A, 350 W
NSCLC A #A & ] 1] fif 3 20 Bt % #% miR-20a-5p. H 5
{71 2¢15 miR-20a-5p MY AMNIMA LR & 5 , AS49 4 Y i
R R4 78 HE J1 44 W& 1. NSCLC b il 44 i i 5% %
B ) R A5 bR B RS 45 B E 5L, Ma S RIF 5
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