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Effects of oleic acid-induced lipid droplet synthesis on the proliferation, migration, invasion,

and epithelial-mesenchymal transition of osteosarcoma cells
Wang Mengting® 23, Wang Yunlong® 2, Liang Mengxia® 2, Liu Jun?, Bian Erbao 2
(!School of Pharmacy, Anhui Medical University, Hefei 230022; 2 Department of Orthopedics, Second Affiliated
Hospital of Anhui Medical University, Hefei 230032; ® School of Clinical Medicine, Anhui Medical University,
Hefei 230012)

Abstract Objective To explore the effects of different concentrations of oleic acid on human osteosarcoma cell
lines 143B and HOS, as well as the impacts of the optimal concentration of oleic acid on cellular lipid droplet
synthesis and cell functions. Methods The 143B and HOS cells were treated with varying concentrations of oleic
acid (0, 25, 50, 100, and 200 pmol/L) for 48 hours. Following treatment, Oil Red O staining and BODIPY staining
were performed to determine the optimal concentration. Subsequently, CCK8 assays and colony formation
experiments were conducted to assess the effect of this optimal concentration of oleic acid on the cell proliferation

of both cell lines. Transwell migration assays were utilized to evaluate the influence of the optimal concentration on
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migratory capacity and Transwell invasion assays were utilized to evaluate the invasive ability. Additionally,
Western blot analysis was employed to examine the expression levels of epithelial-mesenchymal transition (EMT)
markers Epithelial Cadherin (E-cadherin) and Neural Cadherin (N-cadherin) in response to treatment with the
optimal concentration of oleic acid. Results Treatment with oleic acid did not induce significant cell death in either
143B or HOS cells; however, an increase in intracellular lipid droplets was observed alongside enhanced
proliferation, migration, invasion capabilities as well as EMT transformation potential. Conclusion Oleic acid
induces lipid droplet synthesis in osteosarcoma cells which subsequently promotes their proliferation, migration and
invasion abilities along with EMT transformation.

Key words human osteosarcoma cell line; lipid droplet synthesis; lipid metabolism; oleic acid; proliferation;
migration; invasion
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Fig.1 The effects of oleic acid at different concentrations on lipid droplet synthesis in 143B and HOS cells
detected by Oil Red O staining
7E: A: Oil Red O staining images of 143B and HOS cells treated with different concentrations of oleic acid >200;
B, C: Statistical histogram of Oil Red O staining of 143B and HOS cells treated with different concentrations of

oleic acid; **P < 0.01, ***P < 0.001, ****P < 0.000 1 vs O mol/L group.
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Fig.2 The effects of oleic acid at different concentrations on lipid droplet synthesis in 143B and HOS cells
detected by BODIPY staining

7E: A: BODIPY staining images (200>oil immersion lens) of 143B and HOS cells treated with different
concentrations of oleic acid. B: Statistical histogram of BODIPY staining of 143B cells treated with different
concentrations of oleic acid. C: Statistical histogram of BODIPY staining of HOS cells treated with different
concentrations of oleic acid; *P<0.05, **P<0.01, ***P<0.001 vs 0 pmol/L group.
2.2 CCK-8 S50 v, 8 782 3t S 56 S 00 Yo R Ak T4 - A 88 441 ff M 5 e 0 O S il

CCK-8 taill & B B n, AHELAHIELL, JhER (100 pmol/L) 4bFE 48. 72 h 4L 143B F1 HOS 4 i f7ii% it
B RIGE, WE 3A. TERETERSLI RTINS R BoR, AR IRZE, JhER (100 pmol/L) AbFEZH 143B Fi
HOS 41 se b Hr e ] g5, UL 3B, 3C. EiRZIREIIMER (100 pmol/L) i & PRI 41 Hu 14 i .

& 3 JHER B PR 41 MU SR IR R
Fig.3 The effects of oleic acid on the proliferation of osteosarcoma cells
7E: A: The CCK-8 assay was used to detect the proliferation ability of 143B and HOS cells in the presence or
absence of oleic acid treatment; B,C: The colony formation assay was performed to evaluate the colony-forming
ability of 143B and HOS cells with or without oleic acid treatment, along with the statistical histogram of the

colony formation assay counting of 143B and HOS cells; *P < 0.05, **P < 0.01, ***P < 0.001 vs Control group.



2.3 Transwell B HER AL EEXT 4HIERE . RZEBRE TR
Transwell JITFESZIGA M 45 BB 7~, SXHRALLL, JMBERALFEZH (100 pmol/L) FF) 143B A1 HOS 4iffuit#
AeJitaem, LB 4A. Transwell (2Z8S2i0f4E R B R, SxIR4LLL, WARALFEZL (100 pmolL) HJ 143B

1 HOS 41228 RE Jit5%, LI 4B.

Bl 4 WX B R4 IER . RBRESIIEM
Fig.4 The effects of oleic acid on the migration and invasion abilities of osteosarcoma cells
7E: A, B: Transwell assay was performed to detect the migratory and invasive ability of 143B and HOS cells (oil
immersion lens x<100); ***P<0.001 vs Control group.
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Western blot :46:1ll EMT 47 &4 E-cadherin. N-cadherin, £555EoR, XFHEZEL, JER (100 pmolL) 4k

M E-cadherin %/, N-cadherin 31, 83 100 pmol/L WER (L HE 143B Al HOS 410 [ EMT, WL/ 5.
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Fig.5 The effects of oleic acid on epithelial-mesenchymal transition (EMT) in osteosarcoma cells
7E: A, B: Expression of EMT markers in 143B and HOS cells detected by Western blot assay; *P<0.05, ***P<

0.001 vs Control group.
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