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ABSTRACT

Small-cell lung cancer (SCLC) is a highly aggressive neuroendocrine tumor that has 
an extremely poor clinical prognosis. Metastasis is the key event in SCLC progression, 
but its mechanism has not been fully elucidated.MicroRNAs (miRNAs) have been proven 
to participate in cancer processes, but their function in SCLC has not been thoroughly 
studied either. Here, we performed microarray and quantitative real-time PCR (qRT-
PCR) analysesto identify the miRNAsassociated with metastasis and prognosis in SCLC 
as well as the correlation between serum and tissue. We also explored these miRNAs’ 
�S�U�R�P�L�V�L�Q�J���P�R�O�H�F�X�O�D�U���P�H�F�K�D�Q�L�V�P�V���E�\�����;�8�7�5���U�H�S�R�U�W�H�U���D�V�V�D�\���D�Q�G���L�P�P�X�Q�R�E�O�R�W�W�L�Q�J�����:�H��
�V�K�R�Z�H�G���W�K�D�W�P�L�5�����������V�L�J�Q�L�¿�F�D�Q�W�O�\���D�W�W�H�Q�X�D�W�H�G���W�K�H���P�H�W�D�V�W�D�V�L�V���R�I���6�&�/�&�����Z�K�H�U�H�D�V���P�L�5��
�������±���S���H�Q�K�D�Q�F�H�G���L�W�����%�R�W�K���P�L�5�1�$�V���Z�H�U�H���I�R�X�Q�G���W�R���S�D�U�W�L�F�L�S�D�W�H���L�Q���Ã���F�D�W�H�Q�L�Q���V�L�J�Q�D�O�L�Q�J���E�\��
�V�X�S�S�U�H�V�V�L�Q�J���S�U�R�W�H�L�Q���W�\�U�R�V�L�Q�H���S�K�R�V�S�K�D�W�D�V�H���U�H�F�H�S�W�R�U���W�\�S�H���8�����3�7�3�5�8���R�U�H�Q�G�R�W�K�H�O�L�D�O���3�$�6��
�G�R�P�D�L�Q���S�U�R�W�H�L�Q���������(�3�$�6���������)�X�U�W�K�H�U�P�R�U�H�����P�L�5���������±���S���Z�D�V���Y�H�U�L�¿�H�G���D�V���D�Q���L�Q�G�H�S�H�Q�G�H�Q�W��
�S�U�R�J�Q�R�V�W�L�F���U�L�V�N���I�D�F�W�R�U���I�R�U���6�&�/�&�����7�D�N�H�Q���W�R�J�H�W�K�H�U�����R�X�U���¿�Q�G�L�Q�J�V���S�U�R�Y�L�G�H�D���F�R�P�S�U�H�K�H�Q�V�L�Y�H��
analysis of the miRNA expression pattern in SCLC and indicate that miRNAs may serve 
as potential therapeutic and prognostic predictors in SCLC.

INTRODUCTION

Small-cell lung cancer (SCLC) is a highly malignant 
cancer that accounts for 15–20% of lung cancers. SCLC 
originates from neuroendocrine cell precursors and is 
characterized by rapid growth and fatal metastasis [1]. Despite 
extreme sensitivity to chemotherapy and radiotherapy, 5-year 
survival rates remain at 5–10% [2]. The American Veterans 
�$�G�P�L�Q�L�V�W�U�D�W�L�R�Q���/�X�Q�J���6�W�X�G�\���*�U�R�X�S�����9�$�/�*�����G�H�¿�Q�H�V���6�&�/�&��
stages as limited disease (LD) and extensive disease (ED) 
based on whether the SCLC can be safely treated with 
�G�H�¿�Q�L�W�L�Y�H�� �U�D�G�L�D�W�L�R�Q�� �G�R�V�H�V���� �)�R�U�� �/�'�� �S�D�W�L�H�Q�W�V���� �W�K�H�� �P�H�G�L�D�Q��
overall survival (mOS) duration is approximately 16–24 
months, and the 5-year survival rate is 14% [3]. However, 
approximately 67% of newly diagnosed patients have ED, 
�Z�L�W�K���P�H�G�L�D�Q���S�U�R�J�U�H�V�V�L�R�Q���I�U�H�H���V�X�U�Y�L�Y�D�O�����P�3�)�6�����R�I�����������P�R�Q�W�K�V��
and mOS of approximately 6–12 months [4, 5]. Therefore, a 
better understanding of the molecular mechanisms involved 
in SCLC progression is urgently needed.

MicroRNAs (miRNAs) are a class of conserved small 
non-coding RNAs that are widely found in nature. miRNAs 
may accelerate the degradation of or reduce the translation 
�R�I�� �W�K�H�L�U�� �W�D�U�J�H�W�� �P�5�1�$�V�� �E�\�� �E�L�Q�G�L�Q�J�� �W�R�� �W�K�H�� ���•�X�Q�W�U�D�Q�V�O�D�W�H�G��
�U�H�J�L�R�Q�� �����•�8�7�5���� �R�I�� �W�D�U�J�H�W�� �J�H�Q�H�V�� �>���@���� �$�E�X�Q�G�D�Q�W�� �H�Y�L�G�H�Q�F�H��
indicates that miRNAs are involved in various fundamental 
�E�L�R�O�R�J�L�F�D�O�� �S�U�R�F�H�V�V�H�V���� �V�X�F�K�� �D�V�� �L�Q�À�D�P�P�D�W�L�R�Q���� �F�H�O�O�� �F�\�F�O�H��
regulation, the stress response, differentiation, apoptosis 
and migration [7, 8]. Additionally, many miRNAs have 
been demonstrated to be oncogenes or tumor suppressors 
�L�Q���G�L�I�I�H�U�H�Q�W���F�D�Q�F�H�U�V���S�U�R�¿�O�H�G���W�R���G�D�W�H���>���@�����6�H�U�X�P���P�L�5�1�$�V���D�U�H��
resistant to harsh conditions, such as boiling, low/high pH, 
extended storage, and freeze-thaw cycles [10].Therefore, 
stable, cell-free miRNAs in the serum have been extensively 
studied as potential biomarkers of cancer. Although many 
studies have examined the correlation between cancer and 
miRNAs, little is known about the function of miRNAs in 
SCLC, and especially metastatic process. Hence, this study 
attempted to explore the relationship between miRNAs and 


