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Expression of miR-616 in osteosarcoma and its role in proliferation, apoptosis,

migration and invasion of tumor cells
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[Abstract] Objective To elucidate the effects of miR-616 on the malignant biological processes of
osteosarcoma and to preliminarily explore its potential mechanisms. Methods In situ hybridization (ISH)
was employed to analyze miR-616 expression in 11 paraffin-embedded osteosarcoma specimens collected in

our department during January 2018 to December 2019. Quantitative real-time PCR (qRT-PCR) was used to
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compare the mRNA expression level of miR-616 in the osteoblast cell line hFOB1. 19 and osteosarcoma cell
lines 143B and HOS. Stable cell lines with miR-616 knockdown or overexpression were established via
lentiviral transfection in 143B and HOS cells. Cell proliferation and apoptosis were detected by flow
cytometry, while cell invasion and migration were assessed using Transwell and colony formation assays,
respectively. To evaluate the effect of miR-616 on tumor growth in vivo, 10 female nude mice (4 weeks old,
weighing 18~20 g) were randomized into a control group and a miR-616 overexpression group. After the
xenograft tumor model was constructed, the growth of subcutaneous tumors was monitored. Finally, next-
generation sequencing and a dual-luciferase reporter assay were performed to identify the target genes of miR-616.
Results ISH results showed that miR-616 expression was up-regulated in osteosarcoma tissues than
adjacent tissues, and primarily localized in the cytoplasm. qRT-PCR confirmed that miR-616 level was
significantly higher in 143B and HOS cells than hFOBI. 19 cells (P<0. 05). In vitro experiments revealed that
miR-616 overexpression enhanced the proliferation, migration and invasion, while suppressing apoptosis in
143B and HOS cells (P<0.01). Conversely, miR-616 knockdown weakened these malignant phenotypes
(P<0.05), with miR-616-3p showing a stronger effect on apoptosis than miR-616-5p. Animal experiments
demonstrated that the tumor weight in the miR-616 overexpression group was significantly greater than that of
the control group (98.00+17.22 vs 33. 60+8. 08 mg, P<0.01). Furthermore, KLF2 was identified and
confirmed as a direct target of miR-616. Conclusion MiR-616 promotes malignant biological behaviors in

http ://aammt. tmmu. edu. cn

osteosarcoma, and its expression level indicates that it may serve as a potential therapeutic target.
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A': Representative image of mature bone tissue and bone marrow tissue, with visible Haversian canals; B: Representative image

of uniformly thick collagen fibers arranged in concentric lamellar patterns around Haversian canals, with scattered mature

osteocytes within the bone matrix; C: Representative image of bone tumor cells in diffuse growth, accompanied by coagulative

necrosis at the periphery; D: Representative image of bone tumor cells in marked pleomorphism, irregular size and shape,

bizarre nuclear morphology, increased nuclear-to-cytoplasmic ratio, and prominent atypia. Irregular filamentous osteoid matrix

is observed between tumor cells; E: No expression of miR-616 in mature bone tissue; F: Mature osteocytes without miR-616

expression; G: Osteosarcoma cells with diffusely expressed miR-616; H: miR-616 expressed in the cytoplasm of osteosarcoma cells
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Figure 2 Expression of miR-616 in osteoblasts and

osteosarcoma cell lines detected by qRT-PCR
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Expression of miR-616 in human osteosarcoma tissues by HE staining and in situ hybridization (ISH)
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143B-LV-miR-616-3pkd . 143B-LV-miR-616-5pkd .HOS-
LV-miR-616-3pkd . HOS-LV-miR-616-5pkd #1 fi) miR-
616 i FF#K (P<0. 05, 3B) .
2.4 iF & ik miR-616 423t 143B \HOS 48 fien o 3% 75

K EdU A I 45 20 240 B () 38 R, 25 R R, 5
i % 3k XF I 40 143B-LV-miR-616-VC, HOS-LV-miR-
616-VC It % , 143B-LV-miR-616-0V, HOS-LV-miR-
616-0V ZH I3 5H 2 1 1 I (P<0. 05, BT 4A) ; 5 fik
X} B8 £ 143B-LV-anti-miR-616-VC, HOS-LV-anti-miR-
616-VC It %% , 143B-LV-miR-616-3pkd . 143B-LV-miR-
616-5pkd. HOS-LV-miR-616-3pkd. HOS-LV-miR-616-
Spkd ZH (1 34 5 I REAL, 22 5 BA Gi it 7 L (P<
0.05,K14B) . HTEPIFRE RJE 40, miR-616-3p L
miR-616-5p [ 4iE 14 5 HOR T 2, 4575 miR-616 A L)
2 it 143B . HOS 2 L (3551 , H miR-616-3p X B A9
HEFE H) 5200 58 T miR-616-5p.
2.5 i & ik miR-616 474 143B . HOS 48 itz 8 =

SR FH 37 220 A G 45 2H 9 T O 45 AR R
5k 235 % B4 143B-LV-miR-616-VC . HOS-LV-miR-
616-VC HL# , 143B-LV-miR-616-0V . HOS-LV-miR-616-
OV ALAY IR T2 W55 (P<0. 01, 8 5A) 5 5 R e



2466

Rl 2225 1% iR, 2025,47(20)

a
b
154 10—
b T
® o
3 | ' i a
B 104 B b
(5] Q
n (%2}
g g 19
© ©
2 54 a 2
5 1 3
o o
= 0.1 T
L os o T AT M R S
< < < < AR & RS
& K PO AN S A
& & & & P S U SN LN
& & & L S &K &g &
SO & & & ¢ F©
QT & & AT N N AT v v B
K BRSNS, A S S S FF
\/brp@ AN Q~O6 Pl

A: qRT-PCR analysis of miR-616 overexpression; B: qRT-PCR analysis of miR-616 knockdown. a: P<0. 05, b: P<0. 01
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Figure 3 Validation of miR-616 overexpression and knockdown in 143B and HOS cells by qRT-PCR
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A: Effect of miR-616 overexpression on proliferative rates in 143B and HOS cells; B: Effect of miR-616 knockdown on
proliferative rates in 143B and HOS cells. a: P<0.05, b: P<0.01
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Figure 4 Effects of miR-616 on proliferation of 143B and HOS cells assessed by EdU assay
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Figure 5 Effects of miR-616 on apoptosis of 143B and HOS cells detected by flow cytometry
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616 knockdown on colony formation of 143B and HOS cells detected by crystal violet staining. b: P<0. 01
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Figure 6(continued ) Effects of miR-616 on invasion, migration, and colony formation of 143B and HOS cells assessed by

Transwell and clonogenic assays

150+ . a |
Y I 1
143B-LV-miR-616-VC ? 9 » -
(o))
£
: = 100 u
143B-LV-miR-616-0V Wil 4l > 1 @ t. g |
g
2
E 50
> !
'_
0

T T
143B-LV-miR-616-VC 143B-LV-miR-616-OV

A

A': Representative gross image of xenograft tumors from mice overexpressing miR-616; B: Tumor weight of xenograft tumors

from mice overexpressing miR-616. a: P<0. 01
BE7 3RiEmiR-616 X1/ ERBEREE KA

Figure 7 Effect of miR-616 overexpression on the growth of mouse xenograft tumors
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Figure 8 Intersection of differentially expressed genes in 143B and HOS cells
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Figure 9 Validation of KLF2 as a downstream target gene of miR-616 by dual-luciferase reporter assay
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