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ERK 1/2 Activation Modulates Matrix Metalloproteinase 2
Activity and Ezrin Expression in Osteosarcoma Cell Lines

Kyoo Ho Shin, Yon Rak Choi, Hyun Jin Sun, Jin Woo Lee

Brain Korea 21 project for medical science
Department of Orthopaedic Surgery, Yonsei University College of Medicine, Seoul, Korea

Purpose: In this study, we aimed to investigate the influence of mitogen-activated protein kinase (MAPK)
signal pathway and related factors of metastatic property on the osteosarcoma cell lines.

Materials and Methods; Osteosarcoma cell lines, MG-63, HOS, U20S, SAOS-2, and osteoblast-like cell
line, MC3T3-E1 were used for evaluating the activation of MAPK signal pathway and the effect of ERK1/2
inhibiton by 15 uM U0126 for 6 days. Then we measured the activity of matrix metalloproteinases (MMP) by
gelatin zymography analysis.

Results: ERK was strongly activated in three osteosarcoma cell lines, MG-63, HOS, U20S, and was weakly
activated in SAOS-2 cell line. MMP2 was strongly activated in MG-63, HOS, U20S cell lines. However,
SAQOS-2 cell line, in which ERK1/2 was weakly activated, showed weak activation of MMP2. When the
ERK1/2 was inhibited by U0126 for 6 days, the ezrin expression was remarkably suppressed in al osteosarco-
ma cell lines. These data showed that the suppression of ezrin expression might be dependent on the ERK1/2
activation in osteosarcomacell lines.

Conclusion: Our results suggested that the ERK1/2 activation might be related to the activity of MM P2 and
the suppression of ezrin expression in osteosarcoma cell lines. We suggest that ERK 1/2 activation might be close-
ly related to the ezrin expression and the ezrin expression might play an important role in the activation of MMP2
whichisknown to involvein the activated MM P2 involvesin early metastatic properties in osteosarcoma.

Key Words: Osteosarcoma, Metastasis, MAPK signaling pathway, ERK1/2, Ezrin, Matrix Metalloproteinase
2, MMP2
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Fig. 1. ERK1/2 activation in osteosarcoma cell lines and zymography of osteosarcoma cell lines and osteoblast-like
cell line. (A) ERK1/2 was strongly activated in three osteosarcoma cell lines, MG-63, HOS, U20S, and was
weakly activated in SAOS-2 cell line, but wasn’ t activated in MC3T3-E1 osteoblast-like cell line. But, SAOS-
2 cell line was remarkably overexpressed o-tubulin, which is a cytoskelecta protein. (B) MG-63, HOS, U20S
cell lines showed high ERK 1/2 activation. MMP2 seemed to be activated in these cell lines. But SAOS-2 cell
line, which weakly activated ERK1/2, showed weak activation of MMP2.
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Fig. 2. The supression of ezrin expression was dependent on the ERK1/2 activation in osteosarcoma cell lines. When
the ERK1/2 was inhibited by U0126, the specific ERK1/2 phosphorylation inhibitor, the ezrin expression was

strongly suppressed in al osteosarcomacell lines.
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