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Acetone x 2 Wash with
15mm Etanol x 2 las wit
\3-5 mm  Ultrapure waterx 2 | . ultrapure water
— Li,CO,
Cover by
I epoxy
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Au ® 0.3mm — —
— . . —
Alumina crucible
RT Aoy
TSR E=EBot\r)ing

E=Ey,—59.2logC

E,: the standard electrode potential
R: the ideal gas constant

T: the temperature in Kelvin

z: the number of moles of electrons
F: the Faraday constant

a: the ion activity.

(at 25°C)
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Sturdevant's Art & Science of Operative Dentistry 6th Edition, 2012, Elsevier
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K. Murakami et al., Dental Materials
Journal, 2006, 25(3), 423
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C. Ratanoporncharoen, Analytical Chemistry, 2018, 90(7), 4925
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- Differential pulse voltammetry (DPV)
* Square wave voltammetry (SWV)
* Chronocoulometry (CC)

NS> ZABIDNAS =4 lon Torrent/Life Technologies

Integration of transitors

Detection of H*

PCL#101108010 W#0110407A-12C 1.3um Microwell (BOE)

X ———

Personal Genome Machine

J.M. Rothberg, et al, Nature, 475, 348-352 (2011)
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PG-RCA-pH sensorlc&d DNADIEH

Linear rolling circle amplification 3
Target DNA

3 —_— - — @ Electrometer
iy O FEELL
ircular probe l ) Reference

phi29. Polymerase Workin

electrode(Ag/AgCl) electroge (Ir/1rOx)

Hybridization site = - = - = s 3

O O O O v
. o Polymerase —>Pyrophosphoric acid
Nicking site Multiple hybridization dNTP Proton

oil N
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solution 5
3 B
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. . Primer-circular probe complex
(Primer generation)
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[Nernst®D()
Circular DNA: 5’- RT
GTGGTTGTCTTCTCCTCAGCTCTATCGGATTTGTATCTCTCCTCAGCCT E—F + I Aox
ATCGGATTTGTATCTCTAAGCAGT-3’ (73 nt) - o F n
Z Ared

Target DNA : 5’-CAACCACACTGCTT-3" (14 nt) N . N N

E: BAWEAL., E,; IRAEEMEAL, R: SURTEZL.
Enzymes and reagents : phi29 DNA polymerase, Exonuclease I, ssSDNA TORE. 2 BEIEFI. F. J757 -, a: &=
ligase, dNTP mixture, Reaction buffer

Institute of
Biomaterials and
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Tabata M, et al. In preparation
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Three way junction PG-RCA-pH sensorlc &2 miRNADFE L

Target microRNA

Y LA™ WBRERA I OpHE> Y
/ 1_ N e Circular probe m p
3WJ template / ~—| \' \ / \
Primer extension Signal primer
\ dissociation O OO0
—>
Nickingsitezl ‘_/hl J'_\ \ /
Signal primer LF 3cm

NICkmg reaction T. Murakami, et al, Nacl. Acids Res., 40, 3 (2011)

pHRE : -58.6 mV/pH

Name Sequence _
Circular probe 5’-phosphate- (iiﬁﬁiﬂ_‘ﬂ_ 1 -59.2 mV/pH )
(Tm:93.1) GCTGTGCTCAAGGTGTGTGAATGCTGTGCTCAAGGTGTGTGAATGCTGTG
CTCAAGGTGTGTGAAT -3’ [NernstD=]
hsa-miR-16-5p UAGCAGCACGUAAAUAUUGGCG R Aox
3WJ template (Tm:84.9) TGCTCAAGGTGTGTGAATGCTTTTTCATAATCGTGGGCTGCTGCTATTTTT E= EO + (ﬁ) In Aregd
3WJ primer (Tm:56.2) CGCCAATATTTATTGATTATG
Red: template sequences for signal primer generation E: EEAREAL. E,: FRAEEWEAL, R: UKTEZL.
Green & blue: hybridization sequences among microRNA, template, and primer TORE. 2 BEETH. R I757 -, a:jE=

Solid underline: hybridization sequences between three-way junction probes
Bold character: recognition sequence of Nb.Bsml

Institute of
Biomaterials and
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