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Analysis of molecular mechanism of transcription reaction by zero-mode
waveguides
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Transcription is the first step of gene expression. To visualize the
real-time process of transcription, we established the method using Zero-mode waveguides (ZMWs). We
optimized the fabrication process and glass surface modification, which allowed us to minimize the
fluctuation of ZMW-chip quality. In addition, it is important to control the precise
three-dimensional (3D) layout of transcription factors, e.g. RNA polymerase (RNAP), as the 3D layout

on the flexible DNA affects the interaction of RNAP and regulatory factors. Therefore, using DNA
origami technology, we established new approach to control the molecular layout at nano-meter
resolution. These methods should contribute to future elucidation of transcription mechanism.
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