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IX. TRANSLATING SIMULATION BIAS TO THE EXPERIMENTAL BIAS & PÉCLET NUMBER

In the original experiments [S1–S3] the bias at the left pore is varied from Fσ ≈ kBT − 10kBT , while the bias at
the right pore is larger for L → R scans. The biases used in the BD simulation should commensurate with these.
Please note that in the Fig. 2 of the main article we used a factor of 50 in translating 150 mV, 300mV to 3, and 6 BD
simulation units respectively. We will now show the internal consistency by calculating the Péclet number as outlined
below.

When the voltage bias is increased from kBT ' 1 to 10, the diffusive motion changes over to the drift. Thus, several
authors used the Péclet number

Pe =
τrelax
τtrans

(S1)

to compare the applied bias used in the simulation [S4–S6] with those in the experiment. Here, τrelax and τtrans are
the relaxation and translocation time for the translocating polymer, thus is a measure of diffusive versus the drift
motion. A comparison of Péclet number can provide useful information in this context. Previous studies [S4–S7]
were done in reference to a single nanopore. We use a similar argument for the dual nanopore system. However, it
is worth pointing out that during flossing the chain does not escape completely, rather a major segment of the chain
(90% in our simulation) is scanned back and forth. Therefore, initial conformations of the chain those translocate
through the dual nanopore are far from equilibrium and are different from well established studies carried out in
the context of a single nanopore where a scaling exponent is sought for the driven translocation for an equilibrated
initial chain. The compressed configuration in our study unfolds and translocates faster depending on the degree of
compression. Flossing a λ-phage DNA-construct with seven tags in a dual nanopore setup is performed under the
voltage bias ∆VLR ranging from 150 − 650 mV [S2, S3] which results in a typical TOF velocity vexptTOF ' 0.77 mm/s

(Supplementary Material Table S3 of [S3]). Hence, for a 16.6 µm λ-phage dsDNA τexpttrans ' (16600/0.77) µs ≈ 0.02 s.

For L = 16.6 µm λ-phage dsDNA used in the dual nanopore experiment [S2] we use the formula by Smith et al. [S8]

Dexpt
bulk = 2.38/L0.608 = 0.43 µm2/s, and the formula for the bulk radius of gyration (Rg)exptbulk = 0.146L3/5. This gives

(R2
g)exptbulk ' 0.621 µm2 and τrelax = (0.621/0.5)s = 1.24s. Thus, for the double nanopore experiment Péclet number is

P expt
e = 1.24s/0.02s ≈ 60.

Now, we get the Péclet number for the BD simulation using σ = 16 nm and the chain’s time of flight velocity
ṽTOF ' 0.1. Please note that the average velocity of the chain will depend on the applied differential bias conditions.
The average translocation time from the multiple scans is τsimtrans = 1024/0.1 ' 10240. To get the BD simulation
relaxation time we use the relation τrelax ∼ B2γN2.2 = 0.153 × (1024)2.2 = 643057 in kBT/σ = 1 unit [S5] and
from there we obtain P sim

e = 643057/10240 ' 63 ≈ P expt
e ≈ 60. Thus, this agreement of the Péclet numbers from

the experiment and the simulation further justifies and closes the loop why the BD simulation studies capture the
essential features of flossing in a dual nanopore device and give further confidence to use this model for analysis of a
more complicated mixed system of tags in silico.
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