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Abstract: The advent of sensor arrays is inspired by the superior performance of biological olfactory and taste
systems on detection, recognition, tracking, and localization. By simulating the sensing mechanism of cross-response
with the olfactory and taste systems, a sensor array can be constructed. Meanwhile, a series of algorithms are used to
detect and distinguish targets based on fingerprints generated by the analyte to the array. However, the fabrication of
sensing elements still faces many challenges, such as difficult design, complicated synthesis, and low signal collecting

efficiency. Nucleic acids and proteins have advantages in biocompatibility, flexible programmability, easy
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functionalization, and superior molecular recognition properties. At present, a variety of sensor arrays based on nucleic

acid and protein sensing elements have been constructed through rational design and controllable preparation methods.

In this review, the multi-target detection applications of these sensor arrays are highlighted, and their application

prospects and challenges are addressed.

Keywords: sensor array; nucleic acid; protein; functional material; sensing element
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Fig.1 Timeline for developing sensor arrays using nucleic acids and proteins as sensing elements
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Fig.2 Diagrams for sensor arrays based on NMOFs containing different metal ions and fluorophore-labeled ssDNAs (a) *, and

miRNA analogues discrimination using two-dimensional nanoparticles (WS,, MoS,, and nGO) and fluorophore-labeled

ssDNAs (b) P, which were adapted with permission.
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differentiating cell types (b)), which were adapted with permission
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Fig. 4 Diagrams for sensing devices based on g-C,N, nanosheets for discrimination of different proteins (a) "
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, and detection of

, which were adapted with permission
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T NP-GFP E AW 5 MM 2 A1 ()58 F it 45 &,
GFP 5 NPs 2 [H] {145 &Pl o Rk AL 0% . 4l R T
ENPsH 45 S, S8 GFP MNP-GFP E &) &
o, IX LGSy M)k R B e GFP IR E 0k, F
FH NPs 5 AN [] 248 784 20 i 5% THI 2 8] 1 22 55 6 4 BAE
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R DR S 91K B F (BenzNP) 1E A
WA, GFPAE AT G & %3 . GFP %%
1£5 BenzNP 45 & IS #F K, 5% 75 4H i 3% 1f D) g
B G IKE . ZAR BT 6 0 DUTE L2809 4 3R
EDC /b 32 28 Jfa (1) B AR Ak 2 ) B AR Ak, k4R 1 R T
YR 3 B 532 P s ) B o T e AR B 1
5.
212 HAERG-REMHILSNKEZ

Han 5 "7 418 7 — PR A6 1 B 2H 258 )\ Jo e 51
fEIEA%, ZARRBHE WK LR (PPE) fl1—
Rl g M GFP (GFP-K72) & &1 il . 4% 3% ye Bl
(PPEs 1 GFP-K72) fEMAA A 75] (4 @ 6 .
KN EIR PV BE ) Ja 7= 25 A [ g o2 AR 4L
FH b et 1) A AR BE 41, E 25 mmol/L K & R DA
100% (1 AERf B 1531 20 Fh R AR S BE 1R

2016 4 Rotello A PA "™ #2318 T B — R ¥l 45 1E
I SLHIR AW (CPs) FI4HL I GFP B B A1)
4 38 (1) 5 T FRET 280 B (1) b 26 A= 1 B 1) A% J 45
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Fig. 5 Diagrams for a FRET-based proportional bioarray sensor consisting of conjugated polymers and GFP (a)"", and polymer
classification through multivariable analysis of fluorescence signals based on a peptide-based molecular sensor and subsequent

polymer identification (b) """, which were adapted with permission.
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Fig.6 Diagrams for the detection principle of AB,, and AB,, by a colorimetric sensor array consisting of gelsolin-modified Ag NTs
and Ag NRs (a) """, and enzyme-amplified sensing of bacteria with the relative size of the 2 nm NPs and B-gal particle (b) "'*, which

were adapted with permission
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Table 1 Summary for sensor arrays using nucleic acids and proteins as sensing elements
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