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S3. Representative events from DNA/bisPNA data with 6nm pore

The events shown in Fig. S7 are from the populations shown in the main text Figure 4,
correspond to the DNA/bisPNA experiment using a ∼6 nm diameter pore in a 10 nm
membrane (i.e., the smaller pore). Event characteristics (δG, duration) are reported in
Table S1. We selected 17 of the first 35 events to show the most common event patterns
observed across all 767 events. Event patterns are categorized qualitatively here, referencing
the corresponding event number in parentheses as labelled in Fig. S4 and listed in Table S1.
First, there are fast and shallow events that are consistent with unbound DNA (Nos. 11,22),
along with longer lasting events at a comparable amplitude depth (Nos. 5, 20,30) which may
or may not be unbound DNA. Next, there are significantly longer lasting events (> 400µs)
with a single and sustained amplitude plateau (Nos. 1,4,7) which are very common. Note that
the duration scale for each event in Fig. S4 is different; they were normalized by width to fit
within a common frame size for visual purposes, with duration values reported in Table S1.
There are also are large percentage of events with a brief initial higher amplitude shoulder
followed by a lower amplitude level (Nos. 2,3,10,25,28), with a few showing the reverse of that
pattern (No. 18). Finally, still others have a high-low-high pattern (No. 35, and event 75 not
shown here but in main text Figure 4d). Visually screening for multi-level event patterns,
we see more events (right two columns, Fig. S4) with several displaying the high-low-high
pattern as for event 35. It is quite possible the two level events (Nos. 2,3,10,18,25,28) are
simply high-low-high events for which the initial or final high amplitude is not resolved at
the recording bandwidth. Approximately 20% of all events have at least two of these three
levels. There is variation in the amplitude of the levels, with initial or final levels higher than
the DNA alone levels likely a result of initial “docking” of the molecule on the pore prior to
actual capture, which affect the access resistance outside the pore [1, 2]. In this paper, we
do not attempt to quantitate or model specific amplitude levels within multi-level events,
but focus solely on the grosser detectable differences in populations as reagents are varied.

A significant portion of these events hit an amplitude depth that would not occur for an
unbound dsDNA going through a 6 nm pore at 200 mV in 1M LiCl. Specifically, Figure S5
shows the maximum δG value for all recorded events, which is a better indicator of the largest
amplitude depth within each event. From [3], the model G1(d) (equation (2) in Section S2)
predicts an amplitude depth of 2.85 nS for unfolded dsDNA (2.2 nm diameter), while the
model G2(d, L/3) (equation (3) in Section S2) predicts an amplitude depth of 2.57 nS for
unfolded dsDNA. Of the 767 recorded events, 40% (313) have a maximum δG larger than
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Figure S4: Representative events from a DNA/bisPNA experiment using a ∼6 nm
diameter pore in a 10 nm membrane. Recorded 767 total events at 200 mV. The left 3
columns show 17 of the first 35 events (enumerated in order of occurrence), chosen to show
the most common event patterns. The right 2 columns show more examples of the high-low-
high event pattern as seen for event number 35. All events are from the experiment displayed
in main text Figure 4. The δG and duration values for the 3 left columns are reported in
Table S1. A common vertical scale is used for all events, with a variable duration scale used
to fit events within a common width for ease of display.

2.85 nS. Since this DNA is likely too short for folded passage through the pore, and since the
bis-PNAs are too small (∼17 bp equivalent) and positively charged to result in detectable
signals, we attribute the deeper signals to bisPNA-bound DNA.
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Table S1: Data for the events (up to number 35) shown in Fig. S4†.

Event δG Duration Event δG Duration Event δG Duration

No. (nS) (µs) No. (nS) (µs) No. (nS) (µs)
1 2.16 414 10 3.26 266 25 2.53 286

2 2.63 190 11 1.61 74 27 3.84 234

3 1.90 278 13 2.79 118 28 2.56 462

4 2.54 698 18 2.61 326 30 2.38 186

5 2.09 226 20 2.77 258 35 1.60 820

7 2.92 1190 22 1.33

† Events are ordered top to bottom, and left column to right.
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Figure S5: Maximum δG vs. duration for all events in the DNA/bisPNA experi-
ment using the ∼6 nm diameter pore in a 10 nm membrane at 200 mV.
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