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A study on a search for the new transcription factor
—Detection of transcription factors that enhance expression of BRAK gene—
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Abstract

Chemokine BRAK/CXCL14 (BRAK) is expressed in normal squamous epithelium but not expressed or expressed
only negligible level in head and neck squamous cell carcinoma. We have previously demonstrated that expression
of BRAK mRNA showed cell-density-dependent up-regulation by cell contact. However, subcellular mechanisms
of cell-density-dependent BRAK expression are still unknown. In this study, we tried to determine transcription
factors that affect BRAK expression by comprehensively analyzing the gene expression using a cDNA microarray.
After culturing HSC-3 cells (a head and neck squamous cell carcinoma derived cell line) in high density culture
conditions, we extracted total RNA and analyzed genes that associated with BRAK expression. We found 1883
genes that upregulated with BRAK expression. Then we applied the information extraction system provided by
Nalapro Technologies Inc., Tokyo. This information extraction system uses natural language processing and text
mining technology. This system analyzes the sentences and titles from abstracts stored in the PubMed database,
and can automatically extract binary relations that consist of interactions between genes/proteins, chemicals and
diseases/functions. We could extract S transcription factors, SP1, BACH2, PAXS, JUN, NFkB, which could affect
BRAK expression by the text mining. We constructed Sh-RNAs against these factors and transfected them into
HSC3 cells. Among these Sh-RNAs, SP1 could only attenuated the stimulation of BRAK mRNA expression in
high-density cultures, and thus considered to be a transcription factor for BRAK gene. From these results, the text
mining technology would be helpful for analyzing target transcription factors for BRAK regulation.
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