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Abstract

Breast cancer is a common malignancy and a leading cause of cancer related mortality among women. Early diagnosis and
better prognosis are vital to improve breast cancer outcomes and survival rates. Clinical assessment of the expression levels of
biomarkers including estrogen receptors (ERs) and human epidermal growth factor receptor 2 (HER2) had been beneficial in
assisting the prognosis and deriving treatment regimes. Conventionally, these biomarkers were detected mostly using antibody-
based methods. However, recent advances in identifying aptamers as antibody substitutes have favoured development of
aptamer-based sensing platforms for rapid, cost-effective, and point-of-care testing applications. The last decade witnessed
substantial use of aptamers in cancer diagnosis. This review provides a thorough update of recent developments in aptamer-
based detection of human estrogen receptors (ERs) and epidermal growth factor receptor 2 (HER2) in breast cancer. The
widely used tissue and serum-based biomarkers of breast cancer are introduced, and the conventional methods of ERs and HER2
detection are discussed. Electrochemical and optical methods of aptasensing strategies based on “on/off”, “target sandwich”,
“nanomaterial beacons” and AuNP-based localized surface plasmon resonance (LSPR) approaches are then elaborated. Finally,
a perspective for futuristic remote health care monitoring of breast cancer patients using smart wireless nano-aptasensor is

provided.

Hosted file

Manuscript.pdf available at https://authorea.com/users/367942/articles/487212-aptamer-based-
methods-for-biosensing-of-estrogen-receptors-and-human-epidermal-growth-factor-receptor-
2-in-breast-cancer


https://authorea.com/users/367942/articles/487212-aptamer-based-methods-for-biosensing-of-estrogen-receptors-and-human-epidermal-growth-factor-receptor-2-in-breast-cancer
https://authorea.com/users/367942/articles/487212-aptamer-based-methods-for-biosensing-of-estrogen-receptors-and-human-epidermal-growth-factor-receptor-2-in-breast-cancer
https://authorea.com/users/367942/articles/487212-aptamer-based-methods-for-biosensing-of-estrogen-receptors-and-human-epidermal-growth-factor-receptor-2-in-breast-cancer

be prelimina

Data may

reviewe

This a preprint and has not been pec

2168.82492195

)95
25

https 2

without permission

ed. No reuse

funder. All rights reserv

The copyright holder is the autho:

2020

Oct 202

Posted on Authorea 1

Analyte

ON SIGNAL

\

<
<
S
N
S
S
S

Bioreceptor
)

Enzyme

Cells

Aptamer

DNA

Nanoparticles

OFF SIGNAL

ﬁ% “ * ,‘@ ERS/HER2

¢ Molybdophosphate ® AuNPs

Transducer Electronics
. Photo
tght 1 giode !
Conversion
from
Heat | Thermistor T"’]"Sd”‘e’ analog to digital
signal
— —
H
H ch p 9
PR ERANGEL olectrode Signal
conditioning
Mass Quartz
change | electrode

Processed
signal
D —

Yoy Y

Bio-recognition

Only aptamer

ATV

Aptamers

Signalisation

Only HER2

er+HER2

1 1 Linkers

@ Methylene blue

Display

Quantification

Only HER2
—



L
.
Na,Pdcl, ... %e SH~ .~ *

— e, > >
Ascorbic acid ‘e N .'. Aptamer HRP
Gold nanorod GNR@Pd SS GNR@Pd SSs—Apt—HRP
(GNR)
‘ w w
_— e _—
- DNA tetrahedron BSA HER2
Gold electrode “o.\‘e‘“
\'\zo‘)(’eo_\oi\

O with HER2

.. : A W

DPV

ithout HER2

* HRP (horseradish peroxidase)

¥  BSA (bull serum albumin)

. HER2 (human epidermal growth factor receptor 2 )

beud; | b 1 FEF, | - /\
) 0-PD
w = o
recognition



) @ ::j Pfi

7 P (-
é/ <, % § ./’ % “TReT
° 2 AgNO, < %‘ Sy jakas
3 ¢ & N v %,
PS5 e e ®oo8D £] ONp Ky
3 S > &&-@ o 5 ¢ ...
I e m ﬁ &\%,ﬁf ®
‘?@ No FRET
HER2-binding aptamer AVAVAVAVAN 7Y UCPs & CEA Protein
) darkagNes ’ light Ag NCs %‘ HER2 @ CNPs ;»; ———%?p CEA Aptamer
3 4) Annsx
( ) o Biotin- % : ( ) 'WWW;
A 6 PEG-OH (/ \ Avidin @ :Eg:‘:;::: .7)6\\ S AnnS Nanoprobe
= @ == @ = AW
Dye-SiNP PEG-SINP AviSINP ¢

Dual-SiNP Q

B

HER2 (+) or

(&%

Muct (+)

Breastcancer ) .a
{ 3

HER2 aptamer
O MUC1 aptamer ‘ p
. ,: . N ?o
' HeRz(ana 0 @
L 1

DualMB  wuct ()
Breast cancer

Biotin-
Dual-SiNP L S
Fluorescence

Streptavidin

v “
Dual-SiNP ° AN AFA05-labeled P1 AN FAM-labeled P2 #AAWAS * Cy3-labeled P3

No fluorescence Ansdtoysiabeieds @D are 4@ HER:  AE VEGF,, @@DCEA

e WAVAVAN
X IAVAVAGRS

1 HER2 binding aptamer

No HER2+

NaCl Salt (D
= i

Dispersed AuNPs ERa-aptamer

complex

Aggregated AuNPs



