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[Abstract] Objective There’ re limitations in the application of Fluorescent resonance energy transfer
( FRET) sensor in in-vivo molecular imaging and our research are trying to solve them. One of the bottleneck
problems is how to quantify the binding equilibrium for the reaction between the probes and targets. The other
problem is how to utilize FRET sensor to reconstruct 3 —D images for temporal and spatial dynamics of the
targeted molecules in the live body. Methods We take an established FRET sensor of calmodulin ( CaM)
BSCaM,, as the exemplar by which we propose a new method to analyze the FRET ratio due to the binding
between endogenous CaM and BSCaM,,. We also utilize BSCaM, in a 3-D FMT system by which 3—D FRET
thus the CaM dynamics is attempted. Results we successfully quantified the concentration of CaM in live—cells
and the 3-D FRET distribution of BSCaM,. Conclusions Our work provides the solutions for the two major
bottleneck problems in applications of FRET probes to quantify targeted biomolecules contributing to the

technical foundations for future development of

(31370822 81171382 81371604) . molecular imaging with FRET probes in vivo.
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Figure 2 The system and procedure of FMT-FRET

based on 3°-FRET method
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