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Abstract The aim of this paper was to investigate the effects of targeted regulation of AKT/mTOR signal-
ing pathway on the proliferation, apoptosis, autophagy and osteogenic differentiation of human osteosarcoma cell
line (MG63), and to explore its mechanism. RT-PCR was used to detect mRNA expression of AKT and mTOR in
osteosarcoma cells with different degrees of malignancy. Rapamycin was used as a targeted inhibitor of the mtor
signaling pathway, and 3-BDO was used as a targeted activator of the mtor signaling pathway. Cell proliferation

activity was detected by CCK-8 assay, apoptosis was detected by DAPI staining and Annexin V-FITC/PI double
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staining; alkaline phosphatase (ALP) staining was used to detect cell early osteogenic differentiation ability. Aliza-
rin red staining was used to detect cell middle-late osteogenic differentiation ability. Autophagy and Id1 was de-
tected by Western blot. The results showed that expression of AKT/mTOR was related to the degree of malignancy
of osteosarcoma. After targeted inhibition of AKT/mTOR signaling pathway, inhibitor of mTOR signaling pathway
could inhibit the proliferation of osteosarcoma cell MG63 and promote apoptosis, upregulate autophagy, but inhib-
ite early and late osteogenic differentiation. After targeted activation of AKT/mTOR signaling pathway, there was
no significant effect on the proliferation and apoptosis of osteosarcoma cell MG63, down-regulated autophagy, but
promoted its early and late osteogenic differentiation. This study indicated that targeted regulation of AKT/mTOR sig-

naling pathway was related to the expression of differentiation suppressor factor (Id1), which could further elucidate

the pathogenesis of osteosarcoma and provide theoretical basis for inducing differentiation therapy.
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H I JE R ElEZ sl 74K/ (bp)
Target gene Primer sequence Product size (bp)
AKT Upstream: 5'-GAG GTG CTG GAG GAC AAT G-3' 146

AKT Downstream: 5-GCT GGC CGA GTA GGA GAA-3'
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f-actin Downstream: 5'-GTA CTT GCG CTC AGG AGG AG-3'
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A: mRNA expressions of AKT and mTOR were detected by RT-PCR; B: the relative mRNA expression of AKT among different cells; C: the relative
mRNA expression of mTOR among different cells. *P<0.05, “P<0.01 compared with MSC group; “P<0.05 compared with TE85 group; °P<0.05 com-
pared with MG63 group.
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Fig.1 mRNA expression of AKT and mTOR in osteosarcoma cells with different degrees of malignancy by RT-PCR
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*P<0.05, xR LEE .
A: protein expression of AKT and mTOR in osteosarcoma cell line MG63 after targeted mTOR regulation detected by Western blot; B: the relative pro-
tein expression of AKT and mTOR; *P<0.05 compared with control group.
E2 Western bloti iE B FHZ5H) 3T AKT/mTORE S 18 15 521
Fig.2 The effect of two drugs on AKT/mTOR signaling pathway verified by Western blot
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A: the inhibition rates of MG63 cells treated with different concentrations of rapamycin; B: the inhibition rates of MG63 cells treated with different
concentrations of 3-BDO; C: the D values of 24 h, 48 h, and 72 h after treatment with two drugs in MG63 cells. *P<0.05, “P<0.01 compared with the
control group.

E3 EIREREKX3-BDOXTMG63 4 I IE7E 520
Fig.3 Effect of rapamycin and 3-BDO on proliferation of MG63 cells
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Red arrow indicated apoptotic cell.
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Fig.4 Cell apoptosis analysised by DAPI
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A: apoptosis in osteosarcoma cell lines was evaluated by flow cytometry; B: the apoptosis rate; *P<0.05 compared with control group.
El5 Annexin V-FITCHM4BARE T
Fig.5 Cell apoptosis analysised by Annexin V-PI staining
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A: protein expression of Beclinl, LC3, P62 in osteosarcoma cell line MG63 after targeted mTOR regulation detected by Western blot; B: the relative

protein expression of Beclinl, LC3, P62; *P<0.05 compared with the control group.
[El6 Western bloti I $0[E)/AEmTORIE S 1@ % f5 B ik S HBeclinl, LC3. P62/I3RIA
Fig.6 Autophagy protein expression of Beclinl, LC3 and P62 in osteosarcoma cells after targeting

regulation of mTOR signaling pathway by Western blot
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A: early osteogenic differentiation of MG63 cells was detected by ALP staining; B: late osteogenic differentiation of MG63 cells was detected by

Alizarin red.
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Fig.7 Early and late osteogenic differentiation of MG63 cells detected by ALP staining and alizarin red



1492

(A)

B-actin (43 kDa)

Control Rapamycin 3-BDO

B

ol L
o wn
| I )

*

1

(=]

Control 3-BDO

Relative expression (Id1/B-actin)

Rapamycin

A: Western blotf Il PR 41 IM G634 41 [ 5 mTOR J& #- 4L 1d 1 25 (1R IA TS s B: 1d17E S LA H AR SR IE 7K F; #P<0.01, S5 HRZH L

B

A: protein expression of Id1 in osteosarcoma cell line MG63 after targeted mTOR regulation was detected by Western blot; B: the relative protein ex-

pression of Id1; *P<0.01 compared with the control group.
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Fig.8 I1d1 protein expression after targeted regulation of mTOR signaling pathway analysised by Western blot
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