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This research aims to reveal the function and mechanism of a non-coding RNA, telomeric repeat-containing RNA
(TERRA), through single molecule imaging in living mammalian cells.

Telomeric repeat-containing RNA (TERRA) is considered to control the structure and length of telomeres through
interactions with numerous telomere-binding proteins. However, little had been known on the mechanism of the TERRA
function, mainly because of the lack of information of spatiotemporal dynamics on TERRA and its-interacting proteins. In
preliminary experiments, | had succeeded in visualization of TERRA in living cells in single molecule sensitivity. Based
on this, in this research | established a method to visualize TERRA, telomere and telomere-related proteins simultaneously
in living cells in single-molecule sensitivity. Based on the obtained movies captured through this method, | analyzed
diffusion dynamics and colocalization of these molecules.

First, | analyzed colocalization duration time of TERRA and the proteins, HP1, hnRNPAL, and H2A. The colocalization
duration times of H2A and HP1 with TERRA were within 0.2 sec. Considering that H2A does not interact with TERRA,
these two proteins do not form complex with TERRA. On the other hand, hnRNPA1 showed substantially longer
colocalization than the other two did. This results indicate that hnRNPA1 forms complex with TERRA. Next, | analyzed
the special distribution of TERRA-hnRNPAL complex formation around telomeres. In this analysis, | found that the
complex formation intensively occurs in a region about 1 um away from a telomere. Furthermore, the complex formation
proceeds between static TERRA and mobile hnRNPAL.

Based on these results, | propose a novel model on TERRA functioning mechanism. hnRNPAL is included in a telomere
complex and stay on a telomere in a steady state. Upon TERRA accumulates around telomere, hnRNPAL is trapped by the
TERRA and dissociates from the telomere, resulting in alteration of telomere states. In addition, this research suggests
potential of an approach through single molecule imaging to reveal details of molecular mechanism in physiological
phenomena.




