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It has been suggested that the sequence of a DNA molecule can be
read by threading the molecule through a nanopore in a thin
insulating membrane and measuring the electric signals resulting
from DNA interactions with the nanopore. Over the past years, this
idea has captured the imagination of tens of thousands of
researchers and continues to generate excitement among both

scientists and entrepreneurs. Spectacular progress in using enzymes to control DNA
translocation through biological nanopores has made nanopore sequencing of DNA plausible.
However, to sequence a human genome with 99.99% accuracy in under 15 minutes, several
major challenges must be met. In this lecture, I will describe our efforts to reinvent nanopore
sequencing through large-scale computer simulations. I will demonstrate how nanoscale
interactions between DNA and man-made materials can be controlled through heat, light and
electric charge and how such control can be utilized for electronic readout of a DNA sequence.
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