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S1. Temporal resolution of nanopore measurements

Computing the temporal response

The Axopatch 200B has a current-to-voltage converter response that corresponds to a single
pole at 70 kHz (τ = 2.3 us), which is then convoluted with a 4-pole low pass Bessel filter to
produce the corresponding composite bandwidth and step response characteristics [1]. With
the Bessel filter at 100 kHz and 10 kHz, the composite bandwidths are 55.6 kHz and 9.8 kHz,
with 10-90 rise times (tr) of 6.1 us and 35.4 us, respectively. The rise time is simply computed
by simulating the step response of the composite transfer function and measuring the rise
time, and the composite bandwidths are computed as the frequency at which the magnitude
of the composite transfer function crosses -3 dB in the frequency domain (Bode plot). Thus,
the converter has an appreciable affect on the measurement response at a filter bandwidth
of 100 kHz bandwidth, but not at 10 kHz. The MultiClamp 700B has a current-to-voltage
converter response that is faster than the 200B, with the effective bandwidth matching the
maximum 30 kHz Bessel filter bandwidth, with 10-90 rise times of 12 us.

Event quantitation

The rise time tr of the measurement at each bandwidth determines the detection limit of our
event quantitation algorithms. As stated in the methods section, duration is computed as
the width at half-maximum, which faithfully reports unfiltered pulse widths even when the
pulse is faster than tr [2]. Since events faster than 2tr do not hit full amplitude depth, these
events make amplitude-based comparative analysis difficult. Several papers have proposed
methods to extract the unfiltered pulse shape, including duration and amplitude depth, for
events faster than 2tr [3, 4, 5]. These methods apply heuristics, by assuming a signal shape
(or equivalently, basis functions) to represent the ideal signal if it were unfiltered [3, 4], or
by assuming that without the filter the signal would be a pure pulse [5]. For the purposes
of this work, no assumptions about the underlying signal shape are necessary in order to
determine the statistical significance of our results, and so we take a simplistic approach and
report the maximal value for δG for events shorter than 2tr.
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