Author’s Accepted Manuscript

The principal internatioaal Journal devoted to research, design, development and
‘applcation of boseasors and bioeectronics

Gold Dendrites Co-deposited with M13 Virus as a
Biosensor Platform for Nitrite Ions

Yeji Seo, Shanmugam Manivannan, Inhak Kang,
Seung-Wuk Lee, Kyuwon Kim

www.elsevier.convlocate/bios

PII: S0956-5663(17)30122-7
DOI: http://dx.doi.org/10.1016/1.bios.2017.02.036
Reference: BIOS9570

To appear in:  Biosensors and Bioelectronic

Received date: 19 December 2016
Revised date: 15 February 2017
Accepted date: 22 February 2017

Cite this article as: Yeji Seo, Shanmugam Manivannan, Inhak Kang, Seung-Wul
Lee and Kyuwon Kim, Gold Dendrites Co-deposited with M13 Virus as :
Biosensor Platform for Nitrite lons, Biosensors and Bioelectronic
http://dx.doi.org/10.1016/j.bios.2017.02.036

This is a PDF file of an unedited manuscript that has been accepted fo
publication. As a service to our customers we are providing this early version o
the manuscript. The manuscript will undergo copyediting, typesetting, an
review of the resulting galley proof before it is published in its final citable forn
Please note that during the production process errors may be discovered whic
could affect the content, and all legal disclaimers that apply to the journal pertain


http://www.elsevier.com/locate/bios
http://dx.doi.org/10.1016/j.bios.2017.02.036
http://dx.doi.org/10.1016/j.bios.2017.02.036

Gold Dendrites Co-deposited with M13 Virus as a Biosensor Platform for Nitrite lons

Yeji Seo®', Shanmugam Manivannan ®', Inhak Kang?, Seung-Wuk Lee” and Kyuwon Kim®*

*Electrochemistry Laboratory for Sensors & Energy (ELSE)
Department of Chemistry, Incheon National University, Incheon 406-772, Republic of Korea.
®Department of Bioengineering, University of California, Berkeley, California 94720, USA
Incheon 406-772, Republic of Korea.
*E-mail: kyuwon_kim@inu.ac.kr
"Both authors contributed equally
Abstract:

We developed a biosensor for nitrite ion on an electrode surface modified with M13 viruses
and gold nanostructures. Gold dendritic nanostructures (Au-DNs) are electrochemically co-deposited
from 4E peptides engineered M13 virus (M134e) mixed electrolyte on to the ITO electrode. The
M134e could specifically nucleate Au precursor (Gold (I11) chloride), which enable the efficient
growth of dendritic nanostructures, whereas such dendritic structures were not obtained in the
presence of wild-type and Y3E peptides engineered M13 viruses. The structural features of the Au-
DNs and their interfacing mechanism with ITO electrode are characterized by SEM, EDX and XRD
analyses. The growth of Au-DNs at ITO electrode has been monitored by time dependent SEM study.
The M134e induces the formation and plays a crucial role in shaping the dendritic morphology for
Au. Biosensor electrode was constructed using Au-DNs modified electrode for nitrite ions and found
improved sensitivity relative to the sensor electrode prepared from wild-type M13, Y3E peptides
engineered M13 and without M13. Sensor electrode exhibited good selectivity toward target analyte
from the possible interferences. Furthermore, 4E native peptides were used as additive to deposit Au
nanostructures and it is compared with the structure and reactivity of the Au nanostructures prepared
in the presence of M134c. Our novel biosensor fabrication can be extended to other metal and metal
oxide nanostructures and its application might be useful to develop novel biosensor electrode for

variety of biomolecules.
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