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Nanoscale Imaging with Force-Based Atomic Force Microscope
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Second-generation and third-generation dendrons have been applied to AFM probes and substrates to control spacing
between the immobilized biomolecules on them. It was observed that use of both probe and substrate allowed one to
one Interaction during the force measurement. The mapping capability was employed to see mRNAs exposed on
sectioned mouse brain tissue, and the enhanced sensitivity was demonstrated. The approach was effective to image a
mRNA (AtAMT1;4) on a section of a pollen of Arabidopsis at high resolution.The approach was extended to map
individual prostate-specific antibodies captured on a microarrayed spot, and used to calculate the PSA concentration in
solution. It was observed that the detection limit was 10 fM concentration, and expected to go down further when a
smaller spot and/or scanning larger area were employed. As a new application, picking a biomolecule such as DNA and
proteins with the AFM tip was examined. As observed in the force-distance curves, only single copy of the biomolecule
was transferred from the substrate to the AFM tip. The capability was applied to pick a single ferritin, a protein having
a iron cluster in the core pocket, and the success yield was about 75%. The AFM probe with a single ferritin at the
apex of the tip was used to obtain magnetic force images of magnetic nanoparticles. It was observed that thusprepared
MFM probe was good to image a magnetic particle as small as 10 nm.
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