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[ Abstract] Background and purpose: O-GIcNAc transferase (OGT) is widely involved in biological behaviors of tumor cells
and associated with tumor progression. In this study, we measured expression level of OGT in osteosarcoma tissues, and evaluated
its effect on proliferation of the osteosarcoma cells and their sensitivity to cisplatin. Methods: OGT expression was determined by
real-time fluorescence quantitative polymerase chain reaction (RTFQ-PCR), Western blot and immunohistochemistry, and its effects
on clinicopathological features and prognosis of the patients who were treated in the First Affiliated Hospital of Hainan Medical
College were evaluated. Then, OGT expression in osteosarcoma cells was silenced by RNA interference to detect its effect on
cell proliferation, as demonstrated by cell counting kit-8 (CCK-8) assay and 5-ethynyl-2’-deoxyuridine (EdU) assay. And mRNA
and protein expressions of OGT in the osteosarcoma cells were also observed after treatment with cisplatin. Furthermore, the
osteosarcoma cells were treated with cisplatin after modulation of OGT expression to measure its effect on cisplatin sensitivity of
the osteosarcoma cells, as depicted by CCK-8 assay and apoptosis assay using flow cytometry. Results: The results of RTFQ-PCR,
Western blot and immunohistochemistry demonstrated that a significant increase in OGT expression in osteosarcoma tissues (P<0.05),
which was closely related to larger size of tumor, more advanced pathological stage and poorer prognosis (P<0.05). After silencing

OGT, proliferation of the osteosarcoma cells significantly decreased (P<0.05). And OGT expression increased in response to cisplatin
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treatment in a dose-dependent manner. Silencing OGT in osteosarcoma cells significantly enhanced their sensitivity to cisplatin

(P<0.05), while overexpressing OGT led to cisplatin tolerance. Conclusion: OGT is highly expressed in osteosarcoma tissues and

closely related to prognosis of the patients. Silencing OGT expression can inhibit growth of osteosarcoma and sensitize it to cisplatin.

OGT may be a potential biomarker for targeted therapy of osteosarcoma.
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Fig. 1 OGT expression in osteosarcoma tissues and its relationship
with patient’s prognosis

A: Immunohistochemical detected the expression of OGT in
osteosarcoma and corresponding adjacent tissues showed that 64.70%
(33/51) of the tumor tissues had high expression, while only 17.65%
(9/51) of the corresponding adjacent tissues had high expression
(P<0.01). B: RTFQ-PCR results showed that the expression level of
OGT mRNA was higher in osteosarcoma tissues than in adjacent tissues
(P<0.01, n=30). C: Western blot results showed that the expression
level of OGT protein was higher in osteosarcoma tissues than in
adjacent tissues (P<0.01, n=30). D: Kaplan-Meier curve was used to
analyze the relationship between OGT expression and prognosis in
osteosarcoma patients (P<0.05)
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Tab.1 Analysis of the relationship between OGT expression and

clinical data of osteosarcoma patients

OGT expression
Characteristic n P value
Low High
(n=18) (n=33)
Agelyear 0.726
<18 30 10 20
>18 21 8 13
Gender 0.510
Male 23 7 16
Female 28 11 17
Tumor size D/cm 0.013
<5 17 10 7
=5 34 8 26
Location 0.806
Upper limb 21 7 14
Lower limb 30 11 19
Clinical stage 0.001
I/n 16 11 5
/v 35 7 28
Pathological differentiation 0.268
Well/Moderately 23 10 13
Poor 28 8 20
Lymph node metastasis 0.651
Absence 29 11 18
Presence 22 7 15
Distant metastasis 0.683
Absence 35 13 22
Presence 16 5 11
Recurrence 0.369
Absence 24 10 14
Presence 27 8 19
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Fig. 2 Reducing the expression of OGT in osteosarcoma cells significantly inhibits their growth

A, B: Western blot and RTFQ-PCR verified that OGT was successfully down-regulated in osteosarcoma cells U2-OS and MG-63 (P<0.01). C: After
silencing the expression of OGT in osteosarcoma cells U2-OS and MG-63, CCK-8 assay showed that the cell proliferation was reduced (P<0.01). D:
After silencing the expression of OGT in osteosarcoma cells U2-OS and MG-63, EdU assay found that cell proliferation was significantly inhibited

(P<0.05)
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Fig.3 OGT is highly expressed in osteosarcoma cells treated with cisplatin

A: Western blot detected the expression levels of OGT protein in osteosarcoma cells U2-OS and MG-63 after adding different concentrations
of cisplatin. The results showed that the expression of OGT also increased with the increase of cisplatin concentration. B: After adding different
concentrations of cisplatin to osteosarcoma cells U2-OS and MG-63, RTFQ-PCR analysis of OGT mRNA expression level showed that the expression
of OGT mRNA also increased with the increase of cisplatin concentration (P<0.05). C: After osteosarcoma cells U2-OS and MG-63 were treated with
10 umol/L cisplatin for 0, 12, 24 and 48 h, Western blot results showed that OGT increased with time. D: RTFQ-PCR detected that the expression of
OGT mRNA gradually increased after 0, 12, 24 and 48 h of cisplatin (10 pmol/L) treatment in osteosarcoma cells U2-OS and MG-63 (P<0.05)
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Fig. 4 Silencing OGT expression significantly enhances the sensitivity of cisplatin

A, B: Osteosarcoma cells were transfected with sShNC and shOGT plasmids, and cisplatin (10 umol/L) was added at different times. The cell viability
was detected by CCK-8 experiment (P<0.05). C, D: shNC and shOGT plasmids were transfected into osteosarcoma cells U2-OS and MG-63, and
cells were treated with cisplatin for 24 h. Flow cytometry results showed that down-regulation of OGT expression enhanced the sensitivity of cisplatin
(P<0.05). E: Up-regulation of OGT expression in osteosarcoma cells and the addition of cisplatin for 24 h. Flow cytometry results showed that up-
regulation of OGT expression promoted cisplatin tolerance (P<0.05)
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