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[ Abstract] Background and purpose: Osteosarcoma is the most common primary malignancy in bone
tumors. So far, the molecular mechanism of the development of osteosarcoma is not clear, and there is no effective
therapeutic drug in clinic. This study explored the relationship between Notchl protein and osteosarcoma and whether
their influence involved in the occurrence and development of Notch-Wnt signal pathways. Methods: The expression
levels of Notchl mRNA and protein in tissue specimens were detected by immunohistochemistry, real-time fluorescent
quantitative polymerase chain reaction (RTFQ-PCR) and Western blot. Transfection of siRNA interference Notchl gene
was carried out in MG-63 and U-2 OS osteosarcoma cell lines respectively to achieve reduction of Notch1 osteosarcoma
cells. Osteosarcoma cell proliferation and apoptosis were determined by MTT test and flow cytometry. RTFQ-PCR and
Western blot were used to detect the protein content changes of Notch and Wnt signaling pathway. Results: Notchl
in the tissue of bone sarcoma obtained by biopsy was positive. Notchl siRNA significantly inhibited MG-63 and U-2
OS cells proliferation, and promoted apoptosis. It showed that the protein expression decreased significantly in Notch
and Wnt signaling pathway after transfection of osteosarcoma cells with Notch1-siRNA. Conclusion: Notchl plays a
role in promoting proliferation by influencing the Notch-Wnt signaling pathway in the occurrence and development of

osteosarcoma.
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Hes|1 5’-CAGTTTGCTTTCCTCATTCC-3’ 5’-GCTGTTGCTGGTGTAGAC-3’
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Fig. 1 Protein level and mRNA expressions of Notchl in osteosarcoma specimens

A: Expression in control; B: High expression in osteosarcoma (VP-9003, x200). The level of Notch! protein was determined by Western blot (C,
D). Relative quantitative mRNA level of Notchl was determined by RTFQ-PCR (E). : P<0.05, compared with blank group and control siRNA

group(n=0)
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Fig.2 The green fluorescence in osteosarcoma MG-63 and U-2 OS cells after they were transfected with control siRNA or Notch1 siRNA for
48 h

Al: MG-63 cells transfected by Notchl siRNA-NC (optical microscope); A2: MG-63 cells transfected by Notchl siRNA-NC (fluorescence microscope); A3:
MG-63 cells transfected by Notchl siRNA (optical microscope); A4: MG-63 cells transfected by Notch1 siRNA (fluorescence microscope); B1: U-2 OS cells
transfected by Notchl siRNA-NC (optical microscope); B2: U-2 OS cells transfected by Notchl siRNA-NC (fluorescence microscope); B3: U-2 OS cells
transfected by Notch1 siRNA (optical microscope); B4: U-2 OS cells transfected by Notch1 siRNA (fluorescence microscope); (scale bar=50 pum)
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Fig.3 MTT detection of the proliferation of MG-63 (A) and U-2 OS (B) tumor cells after specificity silencing of Notch1 gene

MTT test results showed that specificity silencing of Notchl gene could significantly decrease the proliferation of MG-63 (A) and U-2 OS (B) tumor
cells. ": P<0.05
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Fig. 4 Flow cytometry detection of the apoptosis of MG-63 and U-2 OS tumor cells after specificity silencing of Notch1 gene

Flow cytometry test results showed that specificity silencing of RIPK4 gene could significantly increase the apoptosis of MG-63 (A, B) and U-2 OS (C,
D) tumor cells. ": P<0.05
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Fig.5 The expressions of DLL1, Notchl and Hes1 after MG-63 cells were transfected by Notchl siRNA

The levels of DLL1, Notchl and Hes1 were determined by Western blot (A, B). Relative quantitative mRNA levels of DLL1, Notchl and Hes1 were
determined by RTFQ-PCR analysis (C). ": P<0.05, compared with blank group and control siRNA group (1n=6)
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Fig. 6 The expressions of DLL1, Notchl and Hesl after U-2 OS cells were transfected by Notch1 siRNA
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The levels of DLL1, Notchl and Hesl were determined by Western blot (A, B). Relative quantitative mRNA levels of DLL1, Notchl and Hes1 were

determined by RTFQ-PCR analysis (C). ":
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Fig.7 The expressions of B-catenin and Cyclin D1 after MG-63 cells were transfected by Notch1 siRNA

The levels of B-catenin and Cyclin D1 were determined by Western blot (A, B). Relative quantitative mRNA levels of B-catenin and Cyclin D1 were
determined by RTFQ-PCR (C). ": P<0.05, compared with blank group and control siRNA group (n=6)



574

e, %5 Notchl siRNASZIENotch-Wnt{SSBESXY RS PIELBARIB A MHIER

A Blank

Control siRNA

Notchl siRNA

Poatin g -

Cyclin D1

i M —

g

e
<
1

=
n
1

2 Blank

e
FS
1

0.3

Relative expression
level of prote

e o
- b
L

=1
!

B -catenin

Cyclin D1

= Control siRNA
£ Notchl siRNA

2 Blank
¥ Control siRNA
= Notchl siRNA

ive expression
level of mRNA

Relat:

B -catenin

Cyclin D1

8 4FRFIEF#Notch1 siRNAJS, U-2 OS 48 B —catenin, Cyclin D1#IRIEF R

Fig. 8

The expressions of B-catenin and Cyclin D1 after U-2 OS cells were transfected by Notch1l siRNA

The levels of B-catenin and Cyclin D1 protein were determined by Western blot (A, B). Relative quantitative mRNA levels of B-catenin and Cyclin D1
were determined by RTFQ-PCR (C). ": P<0.05, compared with blank group and control siRNA group (n=6)
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Fig.9 The expressions of RIPK4 after MG-63 and U-2 OS cells were transfected by Notch1 siRNA
The level of Notchl protein was determined by Western blot (A, B). Relative quantitative mRNA level of Notchl was determined by RTFQ-PCR (C).

P<0.05, compared with blank group and control siRNA group (7=6)
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