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Advances in molecular biological and physical mechanics at probe tips
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The review considers the experiments of biological mechanics with coupling of force and electric field with biological
molecules and materials in probe techniques. Experimental methods and main research findings are summarized systemically
about the mechanical properties of biological molecules and materials at nano-scale at the tips of scanning probe
microscope, optical tweezers, magnetic tweezers and so on. Then the advances in molecular biological and physical
mechanics studiesin the tiny and super-specia environment between the tip and the substrate are discussed. Probe
techniques have significant importance in revealing the physical mechanical properties of biological molecules (including
DNA and proteins), characterizing the structures of biological materials and for molecular bionics. It is envisaged that
molecular biological and physical mechanics studies in the multi-field coupling environments under the probe tips will be an
important field for future researches. It is necessary to combine experimental investigations with theoretical analyses and
computational simulationsin the tip mechanics, and the development in the virtual experimental technique of molecular
physical mechanicswill be an important trend.
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