Author’s Accepted Manuscript

BIOSENSING BREAST CANCER CELLS
BASED ON A THREE-DIMENSIONAL TIO ,

NANOMEMBRANE TRANSDUCER

The principal internatioaal Journal devoted to research, design, development and
bioelectonies

‘applcation of bosensors and

Fernando Zanghelini, Isaac A.M. Frias, Moacyr
J.B.M. Régo, Maira G.R. Pitta, Marco Sacilloti,
Maria D.L. Oliveira, Cesar A.S. Andrade

www.elsevier.convlocate/bios

PII: S0956-5663(16)31148-4
DOI: http://dx.doi.org/10.1016/5.bi0s.2016.11.006
Reference: BIOS9325

To appear in:  Biosensors and Bioelectronic

Received date: 25 August 2016
Revised date: 2 November 2016
Accepted date: 3 November 2016

Cite this article as: Fernando Zanghelini, Isaac A.M. Frias, Moacyr J.B.M. Régo
Maira G.R. Pitta, Marco Sacilloti, Maria D.L. Oliveira and Cesar A.S. Andrade
BIOSENSING BREAST CANCER CELLS BASED ON A THREE
DIMENSIONAL TIO, NANOMEMBRANE TRANSDUCER, Biosensors an

Bioelectronic, http://dx.doi.org/10.1016/].bi0s.2016.11.006

This 1s 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.2016.11.006
http://dx.doi.org/10.1016/j.bios.2016.11.006

BIOSENSING BREAST CANCER CELLS BASED ON A THREE-

DIMENSIONAL T10, NANOMEMBRANE TRANSDUCER

Fernando Zanghelini', Isaac A. M. Frias*, Moacyr J.B.M. Régo*, Maira G.R. Pitta’,
Marco Sacilloti?, Maria D.L. Oliveira®, Cesar A.S. Andrade’*"

Programa de Pés-Graduacdo em Inovacgdo Terapéutica, Universidade Federal de
Pernambuco, 50670-901 Recife, PE, Brasil
?Departamento de Fisica, Universidade Federal de Pernambuco, 50670-901 Recife, PE,
Brasil
*Departamento de Bioquimica, Universidade Federal de Pernambuco, 50670-901
Recife, PE, Brasil
“Corresponding author: Departamento de Bioquimica, Universidade Federal de
Pernambuco, 50670-901 Recife, PE, Brasil. Tel.: +55 81 2126.8450; fax: +55 81

2126.8576. csrandrade@gmail.com

Abstract

The early diagnosis of breast cancer is crucial for the successful treatment and recovery
phases of the patients suffering from the disease. Although mammography is considered
the gold standard for diagnosis, it fails to detect some cancers in high-density breasts. In
this work, we propose for the first time a tridimensional biosensor platform, to be used
on an electrochemical point-of-care device. The bioconjugated platform is constructed
on a series of covalent linkages between lectin molecules and a cysteine layer
immobilized over gold-coated TiO, butterfly-like tridimensional nanomembranes.
Through the use of vegetal lectins, we managed to take advantage of the markedly
atypical glycomic profile of the cancerous mammalian cell membrane and successfully

made a distinction between highly invasive (T47D) and less invasive (MCF7) cancer
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