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Development and application of bioluminescent probes to in vivo imaging

Kiyama, Masahiro
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We have developed a 3CL_turn-on AkalLumine probe designed for detecting the
SARS-CoV-2 main protease (3CL). This probe consists of a 3CL recognition peptide conjugated with
AkaLumine, a luminescent substrate in the near-infrared bioluminescence system AkaBLI. In vitro
analysis demonstrated a 20-fold increase in luminescence intensity when exposed to 3CL protease,
confirming its high specificity and sensitivity. However, in vivo administration of the probe to
AkaLuc-expressing mice in the absence of 3CL protease resulted in an unexpected 20% increase in
luminescence compared to control conditions with AkaLumine alone. This unintended luminescence is
hypothesized to result from the hydrolysis of the probe by serine proteases in the blood, leading to
the premature release of AkalLumine.
Our current research is focused on enhancing the stability of the probe to prevent its hydrolysis by
serine proteases in vivo.
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