

http://crossmark.crossref.org/dialog/?doi=10.1186/s12943-020-01217-2&domain=pdf
http://orcid.org/0000-0001-6036-2685
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:zhangx45@mail3.sysu.edu.cn
mailto:summeryang818ren@outlook.com
mailto:huangyanming_jxy@163.com












https://tcga-data.nci.nih.gov/tcga/
http://www.ebi.ac.uk/arrayexpress/
https://www.r-project.org/
https://www.r-project.org/
http://mev.tm4.org/
http://www.gsea-msigdb.org/gsea/index.jsp




































https://doi.org/10.1186/s12943-020-01217-2
https://doi.org/10.1186/s12943-020-01217-2



https://cancergenome.nih.gov/
http://www.ebi.ac.uk/arrayexpress/
http://www.gsea-msigdb.org/gsea/index.jsp
http://software.broadinstitute.org/gsea/msigdb
http://software.broadinstitute.org/gsea/msigdb
https://www.r-project.org/
http://mev.tm4.org/




	�A�b�s�t�r�a�c�t
	�B�a�c�k�g�r�o�u�n�d
	�M�e�t�h�o�d�s
	�R�e�s�u�l�t�s
	�C�o�n�c�l�u�s�i�o�n

	�I�n�t�r�o�d�u�c�t�i�o�n
	�M�e�t�h�o�d�s� �a�n�d� �m�a�t�e�r�i�a�l�s
	�C�e�l�l�s� �a�n�d� �c�e�l�l� �c�u�l�t�u�r�e
	�P�a�t�i�e�n�t�s� �a�n�d� �c�l�i�n�i�c�a�l� �s�a�m�p�l�e�s
	�I�n� �s�i�t�u� �h�y�b�r�i�d�i�z�a�t�i�o�n� �(�I�S�H�)� �a�n�d� �i�m�m�u�n�o�h�i�s�t�o�c�h�e�m�i�s�t�r�y� �(�I�H�C�)
	�P�l�a�s�m�i�d�,� �s�m�a�l�l� �i�n�t�e�r�f�e�r�i�n�g� �R�N�A� �a�n�d� �t�r�a�n�s�f�e�c�t�i�o�n
	�H�u�m�a�n� �u�m�b�i�l�i�c�a�l� �v�e�i�n� �e�n�d�o�t�h�e�l�i�a�l� �c�e�l�l�s� �(�H�U�V�E�C�s�)� �t�u�b�e� �f�o�r�m�a�t�i�o�n� �a�s�s�a�y
	�M�i�g�r�a�t�i�o�n� �a�s�s�a�y
	�C�h�i�c�k�e�n� �c�h�o�r�i�o�a�l�l�a�n�t�o�i�c� �m�e�m�b�r�a�n�e� �(�C�A�M�)� �a�s�s�a�y
	�A�n�i�m�a�l� �s�t�u�d�y
	�H�i�g�h� �t�h�r�o�u�g�h�p�u�t� �d�a�t�a� �p�r�o�c�e�s�s�i�n�g� �a�n�d� �v�i�s�u�a�l�i�z�a�t�i�o�n
	�S�t�a�t�i�s�t�i�c�a�l� �s�t�u�d�y

	�R�e�s�u�l�t�s
	�L�I�N�C�0�0�1�7�3�.�v�1� �i�s� �s�p�e�c�i�f�i�c�a�l�l�y� �o�v�e�r�e�x�p�r�e�s�s�e�d� �i�n� �l�u�n�g� �s�q�u�a�m�o�u�s� �c�e�l�l� �c�a�r�c�i�n�o�m�a
	�O�v�e�r�e�x�p�r�e�s�s�i�o�n� �o�f� �L�I�N�C�0�0�1�7�3�.�v�1� �i�s� �r�e�l�a�t�e�d� �t�o� �r�e�l�a�p�s�e� �a�n�d� �m�e�t�a�s�t�a�s�i�s� �i�n� �S�Q�C
	�S�i�l�e�n�c�i�n�g� �L�I�N�C�0�0�1�7�3�.�v�1� �r�e�p�r�e�s�s�e�s� �p�r�o�l�i�f�e�r�a�t�i�o�n� �a�n�d� �m�i�g�r�a�t�i�o�n� �o�f� �v�a�s�c�u�l�a�r� �e�n�d�o�t�h�e�l�i�a�l� �c�e�l�l�s
	�S�i�l�e�n�c�i�n�g� �L�I�N�C�0�0�1�7�3�.�v�1� �i�n�h�i�b�i�t�s� �t�u�m�o�r�i�g�e�n�e�s�i�s� �i�n� �l�u�n�g� �c�a�n�c�e�r� �c�e�l�l�s
	�L�I�N�C�0�0�1�7�3�.�v�1� �f�u�n�c�t�i�o�n�s� �a�s� �a� �c�o�m�p�e�t�i�n�g� �e�n�d�o�g�e�n�o�u�s� �R�N�A� �f�o�r� �m�i�R�-�5�1�1�-�5�p
	�V�E�G�F�A� �i�s� �a� �b�o�n�a� �f�i�d�e� �t�a�r�g�e�t� �o�f� �m�i�R�-�5�1�1�-�5�p
	�T�h�e� �m�i�R�-�5�1�1�-�5�p�/�V�E�G�F�A� �a�x�i�s� �i�s� �e�s�s�e�n�t�i�a�l� �f�o�r� �L�I�N�C�0�0�1�7�3�.�v�1�-�i�n�d�u�c�e�d� �t�u�m�o�r�i�g�e�n�e�s�i�s� �i�n��v�i�v�o
	�T�h�e� �t�h�e�r�a�p�e�u�t�i�c� �e�f�f�e�c�t� �o�f� �L�I�N�C�0�0�1�7�3�.�v�1� �i�n�h�i�b�i�t�i�o�n� �o�n� �S�Q�C� �i�n��v�i�v�o
	��N�p�6�3�� �c�o�n�t�r�i�b�u�t�e�s� �t�o� �L�I�N�C�0�0�1�7�3�.�v�1� �o�v�e�r�e�x�p�r�e�s�s�i�o�n� �i�n� �S�Q�C

	�D�i�s�c�u�s�s�i�o�n
	�C�o�n�c�l�u�s�i�o�n�s
	�S�u�p�p�l�e�m�e�n�t�a�r�y� �i�n�f�o�r�m�a�t�i�o�n
	�A�b�b�r�e�v�i�a�t�i�o�n�s
	�A�c�k�n�o�w�l�e�d�g�e�m�e�n�t�s
	�A�u�t�h�o�r�s ˇ� �c�o�n�t�r�i�b�u�t�i�o�n�s
	�F�u�n�d�i�n�g
	�A�v�a�i�l�a�b�i�l�i�t�y� �o�f� �d�a�t�a� �a�n�d� �m�a�t�e�r�i�a�l�s
	�E�t�h�i�c�s� �a�p�p�r�o�v�a�l� �a�n�d� �c�o�n�s�e�n�t� �t�o� �p�a�r�t�i�c�i�p�a�t�e
	�C�o�n�s�e�n�t� �f�o�r� �p�u�b�l�i�c�a�t�i�o�n
	�C�o�m�p�e�t�i�n�g� �i�n�t�e�r�e�s�t�s
	�A�u�t�h�o�r� �d�e�t�a�i�l�s
	�R�e�f�e�r�e�n�c�e�s
	�P�u�b�l�i�s�h�e�r ˇ�s� �N�o�t�e

