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(1) Molecular Sensors Based on Biological Signal
Transduction

A Bioluminescent Probe for Protein—Protein Interactions
A general method was developed for monitoring
protein interactions in mammalian cells based on protein
splicing. Asabioluminescent probe, N- and C-terminal
fragments of firefly luciferase were linked to peptide
fragments of DnaE. To test the applicability of the
probe, an insulin-induced interaction between IRS-1 and
its target of SH2 domain was demonstrated. Luciferase
activity served to monitor the protein interaction in an
insulin dose-dependent manner.  This provides a
convenient method to study protein interactions in live

cells.
A-10) Anal. Chem., 73, 2516-2521 (2001)

A Fluorescent Probe for Protein—Protein Interactions
An improved detection system was developed that
allows an easy in vivo screening and selection of two
interacting proteins in bacteria. DnaE was used for
intracellular reconstitution of the split-enhanced green
fluorescent protein (EGFP). Efficiency of fluorophore
formation was examined with different split-EGFP types,
among which EGFP dissected at the position between
157 and 158 showed a strongest fluorescence intensity
upon interactions. A time required for EGFP formation
was 4 h. Thisimprovement permits versatile designs of

screening procedures based upon protein interactions.
A-1) Anal. Chem., 73, 5866-5874 (2001)

An Enviroment-Sensitive Fluorescent Probe
A new method was demonstrated for imaging
conformational changes of proteinsin living cellsusing a
new synthetic environment-sensitive fluorescent probe,
bisarsenical nile red analogue, bisEDT adduct
(BarNile-EDT,). This fluorescent probe was attached
to recombinant proteins containing four cysteine residues
ai, i+1, i+4, and i+5 positions of an a-helix. The high
sensitivity of the fluorophore to its environment enabled
monitoring of the conformational changes of the proteins
in live cells as changes in its fluorescence intensity.
A-6) Anal. Chem., 73, 2920-2928 (2001)

(2) Chemical Sensing Based on Chemically Modified
STM Tips

Hydrogen Bond Recognition of Ether Oxygens
Gold STM tips modified with self-assembled
monolayer were used for the observation of mono- and
diether monolayers physisorbed onto the graphite surface.
The ether oxygens gave dark linesin STM images when
they were observed with  unmodified and
thiophenol-modified tips. In contrast, they appeared as
bright lines with tips modified with 4-mercaptobenzoic
acid, allowing the selective recognition of the ether
oxygens. These changes in image contrast appear to
result from electron-tunneling facilitation by hydrogen
bond interactions between the ether oxygens and the
carboxy group of 4-mercaptobenzoic acid on the tips.
A-13) Phys. Chem. Chem. Phys., 3, 1867-1869 (2001)

Orientation-Sensitive Observation of Ether Oxygens
Diether monolayers adsorbed onto graphite surface
were observed with STM using tips chemically modified
with 4-mercaptobenzoic acid. Pairs of bright lines
corresponding to the ether oxygens were observed with
the modified tips. In addition, the ether oxygens pointing
upwards were observed brighter than those pointing
downwards. These results can be explained by the
difference in the strength of the hydrogen bond
interaction, and indicate that chemically modified STM
tips can revea the orientation of the chemical species.
A-4) Surface Sci., 490, L579-L.584 (2001)

Discrimination of Porphyrin Centers
Gold STM tips chemicaly modified with
4-mercaptopyridine (4MP) were found capable of
discriminating zinc(ll) porphyrin  (Por-Zn) from
nickel(I1) complexes (Por-Ni) in the mixed monolayers
of these compounds. The porphyrin centers observed
with AMP-modified tips exhibited bright spots. The
centers of Por-Zn were brighter than those of Por-Ni.
The changes in the contrasts of porphyrin centers were
explained by facilitated electron tunneling due to
metal-coordination interactions between  porphyrin
centers and the pyridyl group of 4MP on the tip.
A-14) Anal. Chem., 73, 878-883 (2001)
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