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Graphene is an excellent acceptor in fluorescence resonance energy transfer
(FRET) process in visible light region. Using this characteristics, we developed a biosensor
(graphene FRET aptasensor) that emit fluorescence when the target protein exists in a sample. We
showed that the graphene FRET aptasensor yields more than 3 times greater fluorescence than GO
sensor. We designed the sensor array with internal reference for quantitative detections by
combining microfluidics technology to the graphene FRET aptasensor. We showed the limit of detection
of the graphene FRET aptasensor is several hundred ng/mL. For the electron transfer reaction of
graphene, we built a new surface modification for a substrate to strengthen adhesion between
graphene and substrate though the electrochemical properties of graphene is remained.



[K. S. Novoselov et. al.,
Science 306, 666 (2004)]
2
Graphene Oxide,
GO p2

GO

SO, GO
GO
[E. Treoss et al., J. Am.
Chem. Soc. 131, 15576 (2009)] GO
Inm

GO
FRET
Resonance Energy Transfer
2

Fluorescence

FRET

1
Eppy=—
FE 14 (r/r,)®

Errer FRET

r
lo

r=ro EFRET =05
50%
GO
FRET GO 2
1

1 6 4
[R. S. Swanthi et a., J.
Chem. Phys. 130, 086101 (2009)]

EFRET

GO
FRET

GO DNA [H. Dong et
a., Ana. Chem. 82, 5511 (2010)]
[C.-H. Lu et al., Angew. Chem., Int. Ed. 48,
4785 (2009)]

GO
GO
DNA
1 DNA GO
GO
FRET
DNA
2 DNA
DNA GO FRET
1 DNA
GO
GO
GO
GO

[K. Furukawa et al., J. Meter. Chem.
B 1, 1119 (2013)]
GO
GO

[Y. Ueno et a., Chem.

Comm. 49, 10346 (2013)] GO

GO

2013



2
CvD
GO
GO FRET
GO
DNA2
FRET
basal plain edge
DNA2
D
SO, CvD
DNA

@

©)

(4)

©)

PSA
FRET PSA
3
PSA 500 ng/mL
DNA2
12 24 36 48 DNA2
2 0
FRET 1
(r/rg) 6
4
DNA2
DNA2
basal plain
edge
CvD

cm



[Fe(CN)g]* — - [Fe(CN)g]*
— = [Ru(NH3)g]**

[Ru(NH3)e]*

8
1. Y. Ueno, K. Furukawa, On-chip FRET
Graphene Aptasensor, Int. J. Automation Technal.,
2018, 12, 37-44.
DOI:10.20965/ijat.2018.p0037

2.

2016, 54, 17-26.

3.

FRET
199-207.
DOI:10.7209/tans0.2016.199

2016, 275,

4. Y. Ueno, On-chip Graphene Biosensor, NTT
Technical Review, 14, 2016, 1-5.
https://www.ntt-review.jp/archive/ntttechnical .ph
p?contents=ntr201608fa6. pdf & mode=show_pdf

5.

28
2016 31-35.
http://www.ntt.co.jp/journal /1606/files/jn201606
31.pdf

6.

8
2016 496-500.
https://www.jsap.or.jp/ap/2016/06/0b850496.xml

7. K. Furukawa, Y. Ueno, M. Takamura, H.
Hibino, Graphene FRET aptasensor, ACS Sens,,
2016, 6b00191.

DOI: 10.1021/acssensors.6b00191

8. Y. Ueno, K. Furukawa, K. Matsuo, S. Inoue, K.
Hayashi, H. Hibino, On-chip FRET Graphene
Oxide Aptasensor: Quantitative Evaluation of
Enhanced Sensitivity by Aptamer with a
Double-stranded DNA Spacer, Anal. Sci., 2015,
31, 875-879.

DOI: 10.2116/analsci.31.875

25
1. Y. Ueno, Fabrication and Characterization of
Graphene Microelectrode, 16th The International
Symposium on Electroanalytical Chemistry,
2017.8.17-20, Changchun, China

2. DNA
2017
2017.9.12,
3. '
66 2017.9.12,
4. Ziyan Xu
76
2016.5.28-29
5.
33
2016.4.25-26

6. Y. Ueno, K. Furukawa, On-chip FRET
biosensor build on graphene-biomolecular
-interface, 29th International Microprocesses and
Nanotechnology Conference, 2016.11.8-11,
Kyoto, Japan

7. Y. Ueno, K. Furukawa, On-chip FRET
Aptasensor Built on the
Graphene-biomolecular-interface, RSC Tokyo
International Conference 2016, 2016.9.8-9,
Makuhari, Japan

8.Y.Ueno, Z. Xu, K. Furukawa,
Electrochemistry at the Edge and the Basal Plane
of Graphene Microelectrode: Fabrication and
Characterization, The 67th Annual Meeting of the
International Society of Electrochemistry,
2016.8.21-26, The Hague, Netherland

9.
65
2016.9.14-16
10.
77
2016.9.13-16

11. Y. Ueno, K. Furukawa, On-chip Graphene
FRET Biosensor for Protein Detection, 3rd Asian
Symposium for Analytical Sciences (Invited),
2016.9.14, Sapporo, Japan




12.

96
2016.3.24-27

13. Y. Ueno, K. Furukawa, T. Teshima, M.
Takamura, H. Hibino, Fabrication of patterned
graphene electrode with a transfer process
assisted by a parylene thin film, Pacifichem 2015
(Invited), 2015.12.15-20, Honolulu, USA

14.

2015.10.13-15

15. Y. Ueno, K. Furukawa, On-chip Graphene
FRET Biosensor, iCeMS International
Symposium, 2015.9.23-26, Kyoto, Japan

16. Y. Ueno, K. Furukawa, Protein Detection by
Using Graphene FRET Aptasensor, RSC Tokyo
International Conference 2015, 2015.9.3-4,
Makuhari, Japan

17. Y. Ueno, K. Furukawa, On-chip graphene
FRET biosensor Symposium on Novel sensor
and its application in environmental field,
Symposium on Novel sensor and its application
in environmental field (Invited), 2015.8.18,
China University of Geoscience, Beijing, China

18. Y. Ueno, K. Furukawa, On-chip Graphene
FRET Biosensor for Protein Detection, 15th
ISEAC (Invited), 2015.8.13-16, Changchun,
China

19.
FRET
2015.6.26
20.
2015.6.17
21.
2015 PHyM
2015.6.17
22.
QCM-D

2015.5.23-24

23.

62
2015.3.11-14

24. K. Furukawa, Y. Ueno, M. Takamura, H.
Hibino, Protein Recognition on Graphene
Surface Modified by DNA Aptamer 7th
International Symposium on Surface Science,
Matsue, Japan

25.

R FRET
75
2014.9.17-20

https://kenkyu.hino.meisei-u.ac.jp/softmatter/

@
FURUKAWA KAZUAKI
@
UENO YUKO
NTT
HIBINO HIROKI
NTT

26




