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In this study, I attempted to develop fluorescence imaging probe for S-adenosyl methionine (SAM), which is a key
metabolite in the regulation of osteoclasts. Recently, it has been shown that RNA aptamer is useful for detecting
SAM in bacteria (Science 2012). However, I could not visualize endogenous SAM in osteoclast using RNA aptamer
method. Alternatively, I tried to develop FRET-based biosensor for the detection of SAM. First of all, I attempted to
screen for SAM binding domains. Based on the crystal structure of SAM binding proteins, I focused on bacteria- and
human-derived SAM binding domains whose structure is predicted to change in response to SAM. Next, FRET
sensor prototype was constructed by fusing mseCFP11 and Venus to both ends of the SAM binding domains. The
prototype carrying bacteria-derived SAM binding domain was moderate with a sensitivity of dynamic rage, 24.9%,
while the prototype carrying SAM binding domain derived from human has poor dynamic range. [ further
improved sensitivity and specificity of bacteria-based prototype by (1) modification of linker sequence, (2) use of
circular permutation mutant of fluorescent protein, and (3) introduction of point mutation of SAM binding domain.
As aresult, I have succeeded in developing a highly sensitive and specific FRET-based biosensor for the detection of
SAM (dynamic range, 52.8%).




