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Theaccuratenanoporeanalysisbythe
electrochemicallyconfinedeffects

WiththesupportsbytheNationalNaturalScienceFoundationofChina,theresearchteamledbyProf．
LongYiTao (龙 亿 涛)fromtheEastChina UniversityofScienceand Technologydemonstratedthe
constructionofanaerolysinnanopore withtheelectrochemicallyconfinedeffectsforsingle molecule
detection,which was published in Nature Protocols (２０１７,１２ (９):１９０１—１９１１)and Nature

Figure　Electrochemicalconfined nanopore
for(a)discriminatingoneＧbasedifferenceof
aoligonucleotide;(b)analyzingtheredox
processatsinglemoleculelevel．

Nanotechnology (２０１６,１１(８):７１３—７１６)．
Nanoporesprovideapromisingopportunityforexploringavarietyofdynamicprocessesinaconfined

spaceatthesinglemoleculelevel．Since２００７,Long􀆳sgrouphasbeenmakingcontinuouseffortsinthe
nanoporeＧbasedsinglemoleculedetection,whichincludesthedetectionofaggregationpeptides,monitoring
theconformationalchangesofsinglemoleculesandconstructingthelightresponsivenanopore．Toachieve
thehighsensitivityofnanopores,theporeＧformingmaterialsrequireasuitablelumenthatconstructsa
confinementforelectrochemicalaccommodationofasinglemolecule．Long􀆳sgroupfoundthattheaerolysin
nanoporeprovidesextremelyconfinedstructureina widerangeofpH conditionsandcoulddirectly
distinguishoneＧbasedifferenceofoligonucleotides．Owingtothepositivelychargedaminoacidresiduesand
theconfineddiameteroftheaerolysinnanoporedownto１nm,therearestrongaerolysinＧoligonucleotides
interactionsdefinedaselectrochemicallyconfinedeffectstosignificantlyenhancethetemporalresolution
andthecurrentresolutionofthesingle moleculedetection．
Therefore, the subtle structural differences between
oligonucleotidesofdifferentlengthscanbediscriminatedby
characterizingcurrentlevels．

Moreover,nanoporesareexpectedtoprovidemoredynamic
informationforthestructureＧactivityrelationshipsofasingle
molecule,whichisbeyondthediscriminationofitsstructure,
conformationandcharges．Forexample,theinstinctelectron
transferringbehavioroftheredoxenzymeshouldbedetected
andlinkedtoitsdynamicstructuralfeatures．Consequently,
Long􀆳sgroupdevelopednew mechanismsinnanoporesensing
whichconfinestheelectrochemicalredoxprocessinsideametal
coatednanopore．Inthisnovelstrategy,thecoatedmetallayer
playsasa “wireless”nanoelectrode which ownsboththe
cathodeand anode owing to the bipolar electrochemistry
phenomenon (Small,２０１７,１３(２５):１７００２３４;Analytical
Chemistry,２０１７,８９(１４):７３８２—７３８７)．Therefore,the
confinedelectrochemicalprocessescouldefficientlyconvertthe
redoxbehaviorofsinglemoleculesredoxintotheionicpattern．
Thisnew kindofnanoporeelectrodeholdsthepotentialto
observetheredoxcharacteristiconasinglemolecule,tostudy
thestructureＧfunctionrelationshipofsinglemolecules,andto
manipulatetheelectrontransferfromonemoleculetoanother
intheelectricconfinement．

These proposed electrochemically confined effects have
importantimplicationsinthedevelopmentofnovelnanopore
sensorstomotivateexcitingdiscoveriesinthenanoporeＧbased
analysisof biologicalprocesses and chemicalreactionsin
confinedspaces．


