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Fig. 1 Back-gated FET(A), top-gated FET(B), dual-gate FET(C) and liquid-gated FET structure(D)"!
Copyright 2019, John Wiley and Sons.
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Fig. 3 Mechanical exfoliation(A)”", monolayer and bilayer graphene prepared by mechanical exfolia-
tion(B)"*", CVD(C)™!, epitaxial growth on silicon carbide substrate(D)™ and chemical reduction
of graphene oxide(E)*"

(A) Copyright 2017, Multidisciplinary Digital Publishing Institute; (B) Copyright 2010, American Physical Society;
(C) Copyright 2009, Springer Nature; (D) Copyright 2016, John Wiley and Sons; (E) Copyright 2008, American

Chemical Society.
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Fig. 4 Atomic structure model of monolayer MoS,*!
The dotted lines represent hexagonal primitive cell(environed by
a,, and a ;) and orthogonal supercell(environed by a , and a ).

Copyright 2014, American Chemical Society.
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Fig.5 Schematic representation of the MoS, FET fabrication process with or without seeding layer
pre-deposition before the deposition of HfQ,""
Copyright 2020, John Wiley and Sons.
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Copyright 2019, the Royal Society of Chemistry.
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Fig. 8 Crystal structure and band structure of few-layer BP'*!
Copyright 2014, American Chemical Society.
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Fig. 9 Principle of graphene sensor for the detection of small molecules™”

(A) The sensing surface is prepared through complementary hybridization between aptamer and DNA anchor immobilized on the
graphene; (B) aptamer hybridized to the DNA anchor can specifically bind to target small molecules(DHEA-S) in sample solution;
(C) the specific binding changes the conformation of aptamer; (D) target molecules disrupt the aptamer-anchor hybridization,
inducing the release of the aptamer from the graphene surface.

Copyright 2015, Elsevier.
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Fig. 11 Schematic of the fabrication process of GNM FET biosensor!™
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Fig. 12 Schematic representation of the graphene sensor for insulin detection”®

The sensing surface is prepared by Schiff-base reaction between aptamer IGA3 and graphene-immobilized PASE binder.

Copyright 2017, American Chemical Society.
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Recent Progress of Aptamer Functionalized Two-dimensional
Materials Field Effect Transistor Sensors’

XIE Chen, CHEN Na, YANG Yanbing, YUAN Quan
(College of Chemistry and Molecular Sciences, Wuhan University , Wuhan 430072, China)

Abstract Two-dimensional materials field-effect transistor sensors with adjustable electrical properties have
been viewed as potential candidates for the design of high performance sensors for disease diagnosis and envi-
ronmental monitoring. As a kind of nucleic acid molecules with recognition capability, aptamer exhibits high
specificity and excellent stability for target molecules. In recent years, remarkable progress has been achieved
in the field of aptamer functionalized two-dimensional materials field-effect transistor sensors. In this review,
the latest research progress of aptamer functionalized two-dimensional materials field-effect transistor sensors
is summarized. The structure and sensing principle of field-effect transistor sensors are illustrated. The prepara-
tion methods of two-dimensional materials and the design principle of aptamer functionalized sensors are com-
prehensively reviewed. For a further step, the application of aptamer functionalized two-dimensional materials
field-effect transistor sensors in the field of disease diagnosis and environmental monitoring is summarized.
Finally, the challenges and prospects of aptamer functionalized two-dimensional materials field-effect transis-
tor sensors are discussed.
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