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The solid-state nanopore probing technology can be useful for identifying the 
sequence of biological polymers. In nanopore experiments, the useful signal measured 
is the ionic current that passes through a nanopore while it is blocked nucleotides of a 
DNA molecule. The correlation between ionic blockade current passing through the 
nanopore, the geometric configuration of the pore, and the DNA sequence is the chal-
lenge addressed in this publication. The ionic blockade current was calculated and its 
histogram was constructed. An analysis of the effect of the nanopore size on the ionic 
blockade current was carried out. A detailed analysis of the dynamics of a DNA mole-
cule in aqueous solution under the action of gravity, electrophoretic force and drag force 
is carried out. Analytical dependencies of the translocation rate of a DNA molecule 
through a nanopore on molecule’s approach time to the nanopore, and on the applied 
voltage are obtained and analyzed. Numerical calculations were performed for dsDNA. 
Cases of coincidence and vice versa of the direction of the applied electric field with 
gravity are considered. For the case where the electrophoretic force is directed opposite 
to gravity, DNA movement slows down and the translocation rate decreases. Recom-
mendations are provided for increasing the accuracy of reading DNA molecules. Re-
ducing the time it takes for DNA to approach the pore can reduce the translocation rate 
to hundreds and thousands of nm/s. When interpreting the dynamics of the DNA mol-
ecule in aqueous solution, a new effect is introduced, which we call the "proton seduc-
tion effect".  
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