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Poly (A) tail is a multimeric sequence of adenosine attached at the end of mMRNAs. Even though it was
discovered more than 40 years, functions of poly (A) tail are still not fully understand, primarily due to the
technical difficulties in measuring the kinetics of poly(A) tails, particularly at real-time. Since poly(A) tail
length changes dynamically, and even structure is found to be more diverse than previously anticipated, it is
essential to develop different methodologies to analyze the true function of poly(A) tails. This proposal sought
to monitor and visualize the dynamics of poly(A) tail in a live cell using Fluorescence Resonance Energy
Transfer (FRET) between the two molecular beacons that recognize target mRNA and different length of
poly(A) tails.

To achieve the goal, we first attempted to optimize the experimental conditions in vitro. Based on the
original proposal, | designed two types of molecular beacons: Target beacon and poly (T) beacon. These
molecular beacons must specifically interact with their target. They should also be cell permeable but not
cytotoxic. It is also important to attain high S/N ratio of the FRET to ultimately achieve live cell imaging. The
beacons | designed had an affinity for the target and produced FRET signals in vitro. However, the S/N ratio
was not high to tolerate live cell imaging. Furthermore, the poly (T) beacon lacked the ability to distinguish
target RNAs with different lengths of poly(A) tails, and it is necessary to re-design the beacons. Overall, these
results help developing the new strategy in the future to ultimately achieve the goal of this proposal.




