K 4 TH FHF
®h5 Ly i L
BB OLH T F
PR G F S EHE3 9065
TGO ¥z 14 3H25H
PR G OB HARFR R eSS T HIK
(AL HLANES 5 2058 1 TH#%Y)
AR X OB H  Static and dynamic fluorescence analysis of biomolecular interactions
(AR5 1 [FE BAEH ORI 3 XL OB e L5 X 5 T
Bz KE BE Bz LW H1E Bk thw —ik
HEHEE K &

£
bs
B
mt
i
i

HXABTDNEE

ann

sy

Incorporation of various nonnatural amino acids into proteins has been carried out in severa
laboratories. However, nonnatural amino acids with large aromatic groups, such as fluorescent groups, are
not always efficiently incorporated into proteins in the Escherichia coli cell-free translation system. Since
incorporation of large amino acids is essential for various applications of nonnatural mutagenesis, analysis
of factors that determine allowed sizes and shapes of amino acids is crucial. One factor which may
determine the incorporation efficiency is a reduced binding efficiency to elongation factor Tu (EF-Tu) in
tRNAs carrying large amino acids. We reported a novel and simple method to observe the binding of
EF-Tu to aminoacyl-tRNAs that carry fluorescent amino acids, and evaluated the binding constants
between Escherichia coli EF-Tu and tRNAs charged with BODIPY FLC5-aminophenylalanine (BFL5AF)
and 9-anthrylalanine (9antAla).

Fluorescence correlation spectroscopy (FCS) is a powerful tool for studying interactions among
biomolecules at the single-molecule level in solution. The observed data can be interpreted by the changes
in molecular weights or molecular conformations associated with the binding to other molecules. To
demonstrate the suitability of position-specifically labeled protein for analysis of interactions, we
analyzed protein—protein and protein—-DNA interactions by using position-specifically labeled protein
with FCS.

We reported novel substrates for protease activity evaluation by FCS. Short peptides with a tryptophan
or other fluorophore-quencher pair can be used to detect substrate cleavage, where cleavage is monitored
by the fluorescence intensity increase following quencher release. However, peptide substrates often show
limited solubility and cause undesirable aggregations that may lead to incorrect conclusions. The
introduction of a large-sized fluorophore-quencher pair may boost these solubility problems and possibly
impede protease access. In this study, we developed novel protein substrates with a fluorophore at a
specific position by a cell-free translation system with an expanded genetic code. We attempted to detect
the activity of caspase-3 and matrix metalloproteinase (MMP)-9 using fluorescently labeled substrates
and FCS. To demonstrate the suitability of our FCS-based assay for screening, various chemical
compounds were screened for MMP-9 inhibitors. The combination of the protein substrate and FCS will
be quite suitable for detecting activities of several proteases.
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