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Abstract:

The recent development of nanopore techniques pushes the envelope in precision and
complexity to maximize the information content. However, uncovering the interaction
and kinetics of single molecules acquires statistical datasets by thousands of single
molecule information.[1-2] The challenge still exists from effectively grouping the time-
dependent ionic current trace into subpopulations. In this study, we applied the modified
Hidden Markov Model to identify the ionic blockage merging inside current noise, which
increase the temporal resolution and current resolution for nanopore techniques.[3-4]
Then, we traced the multi-level current variations inside a blockade event by using
Markov Chain Model, which reveals the dynamic kinetics for the conversion of multi-
intermediates during the folding/unfolding pathways of a biomolecule.[5] Since the ions
migrate at different frequency inside nanopore, it acts as the smallest sensor to perceive
and feedback the non-covalent interaction into the of ionic current frequency. We further
employed Hilbert-Huang transform (HHT) to uncover these varied ionic frequencies
which buried in the noise of the ionic current traces.[6] The HHT-based frequency
analysis arises a two-dimension signal from time domain (time and current) into a three-
dimension spectrum of energy-frequency-time distribution. The frequency-energy
spectrum represents the fingerprint spectra for the characterization of non-covalent
interaction due to the interaction between residues inside nanopore and the analyte.
The very beginning frequency analysis let us mine more information from the data,
which could help to unravel different hierarchical pathways and enables to discovery the
subpopulations and hidden kinetic during the dynamic motion of single peptides.

References

Z. Gu, Y.-L.Ying, Y.-T. Long, Sci. China Chem., 61, 1483-1485 (2018).

R.-J. Yu, Y.-L. Ying, R. Gao, Y.-T. Long, Angew. Chem. Inter. Ed., 58, 3706-3714 (2019).

J. Zhang, X. Liu, Y.-L. Ying, Z. Gu, F.-N. Meng, Y.-T. Long, Nanoscale, 9, 3458-3465 (2017).

J. Zhang, X. Liu, Z. Hu, Y.-L. Ying, Y.-T. Long, Chem. Commun., 53, 10176-10179 (2017).

Y.-L. Ying, S. Liu, X. Shi, W. Li, Y. Wan, Y.-T. Long, ChemRxiv. https://doi.org/10.26434/chemrxiv.6394925.v1 (2018).
S. Liu, M. Li, M. Li, Y. Wang, Y.-L. Ying, Y.-J. Wan, Y.-T. Long, Faraday Discuss., 210, 97-99 (2018).

oakrLN=

FE: HRAZFAFREIZRAMEREREERERE IO S L B R T LA/ X—3> (GMS])
REMBERZFEA/RN—2abBHERRIVY—2 T L (CIAS)
REALHA EEEBAFEER (WINGS CFS)

A EAR S RAKXRFERFRIFRAMEEM I RN FEE RMEMR
GMSIZEFE/E E-mail: office@gmsi.t.u-tokyo.acjp Phone: 03-5841-0696



