AN O O T O O O O O O O O O O O O O O O O O O O R R
AN O O O O O O O O O O O O O O R R R

\

NN N NN L L N N N N NN N NN NN N NN NN NN N NN N N NN NN NN NN NN NN NN NN NN NN NN NN LY

AN R U U VR R
ANV VRV VR VR VR R

\

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
NN R R R R R N VR VAV VR Y VU VR VR TR

\

A\ \
NN\

ARV

AV A R

NN R R R R N VY VR U N VU R R R

AN\
AN U O N N N N N N N N N N N N N N N N U N N N N N N O N N N N N O N N N N N N N N O N N N N N N N N N N O N N N N O N N W N N

N R R R A VA VA Y VAV Y U UV VR WA R
N N O O O O O O O O O O O O O O O O U O L T T U R R R

Lt-—HI0|2 7|=

LI 7

http://dx.doi.org/10.5757/vacmac.2.1.4

3t LItcHEOJOJMIN 7]=

Introduction to research and current trend
about nanopore—based nanobiosensor

Joo Hyoung Kim, Yeoan Youn,
Choongman Lee, Kyung—Hwa Yoo

A nanopore is a very small hole that can be used as single-
molecule detector. The detection principle is based on monitoring
the ionic current reduced by passage of a molecule through the
nanopore as a voltage is applied across the nanopore. Here, we
introduce biological nanopores and solid-state nanopores. Then,
research and current trend about nanopore-based DNA biosensor
and protein analysis are reviewed.
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[Fig. 2] Structure of a-hemolysin heptamer nanopore.
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[Fig. 3] (a)-(d) Fabrication procedures of SiN membrane-based
nanopores. (e) TEM images of fabricated SiN membrane-
based nanopores.
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[Fig. 4] SEM images of fabricated nanocapillaries.
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[Fig. 5] Translocation of mononucleotides through a-hemolysin
mutants.



[Fig. 6] The photo of the MiniON device manufactured by Oxford
Nanopore Technologies.
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[Fig. 7] Detection of folding state of DNA by using solid-state
nanopore.
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[Fig. 8] Selective detection of ssDNA through solid-state nanopore
modified with DNA hairpin (left). Tunneling current
measurement for mononucleotides (right).
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[Fig. 9] Simultaneous measurement of ionic and electric current
during DNA translocation through nanopore with
graphene nanoribbon (left). Detection of methylated DNA
translocation through solid-state nanopore (right).
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[Fig. 10] Experiments to measure the interaction between NTA

protein and NTA receptor immobilized on the surface of
SiN membrane-based nanopore. T indicates the dwell
time of blockade currents while NTA protein is bound to
NTA receptor and 1., is the dwell time while NTA protein
is not bound to NTA receptor.
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[Fig. 11] (a) Current trace showing PrP translocations in 1M

KCl, 1xTE (pH8) upon applying positive voltage (red)
and negative voltage (blue). (b) Scatter plot of mean
amplitude versus event duration of PrP translocation.
(c) Three typical PrP events showing (i)fast translocation
and (ii and iii) transient adherence.
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