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Abstract

Abstract

Enzyme-linked immunosorbent assay (ELISA) is widely wused in
immunodiagnosis, food safety and drug testing because of its high specificity, the
standardized operation and the universality. Currently, optical, electrochemical and
magnetic signal based ELISA methods are the “gold standard” readout for bioanalysis.
However, most of them suffer from the limitation of application in developing
countries since they are very expensive and time-consuming, and also need bulky
instruments and professional operators. Therefore, it is highly important to develop
simple, time-saving and cost-effective detection methods. Point-of-care testing
(POCT) technologies which are cheap. simple and equipment-free meet the demands
for on-site and in-home detection and are helpful for disease prediagnosis and theapy.

Natural enzymes are easily environmental-affected and only effective under mild
conditions because of their native protein property. Therefore, a lot of efforts should
be made to look for stable and efficient enzyme mimetics which are very useful in
many applications such as biosensor, food industry and pharmaceutical processes.
Herein, we utilized these novel nanaoparticles enzyme mimics to develope new POCT
techniques intergreted ELISA for the rapid and simple detection of viruses, proteins
and cells .

The paper mainly includes three parts of work as follows :

(1) PtNPs enzyme mimics-based point-of-care testing

Pressure sensors are widely used in our daily life and there are portable devices
available in commercial for pressure testing. However, to our best knowledge, there is
few literature about using pressure meter for bioananlysis. In our previous work, a
novel POCT method translating molecular recognition into pressure signal was
developed for protein and virus analysis. On the basis of this work, we describe a new
POCT method based PtNPs enzyme mimic intergreting ELISA for CD4 cell specific
detection.

(2) Au@Ag/Pt nanoparticle enzyme mimics-based point-of-care testing



Abstract

Although natural protein-based enzymes are widely used in bioanalysis, they
suffer from several limiatations such as the environment-sensitive activity, expensive
and time-consuming preparation process and long-term stability in room temperature.
In recent years, researchers have been looking for novel stable materials that can
overcome the disadvantages of natural enzymes. Fortunately, an important discovery
of the intrinsic enzyme mimetic activity of FesOs was made in 2007 by Gao and
coworkers which attracted people’s interest to study on the nanoparticles (especially
the noble metal nanoparticles) enzyme-like activity. But in traditional methods, the
nanomaterials enzyme mimics need to be modified in bioanalysis which may affect
the catalytic activity of enzymes. AuNPs is one of the most widely used noble metal
nanoparticles which have large surface areas and is easily to be functionalized with
biomolucules. For this part, the AuNPs are used for biomolecular adsorption and then
for the deposition of Ag/Pt after immunoassay to avoid the decrease of catalytic
activity due to biomodification. Based on the catalase-like activity of Au@Ag/Pt
nanoparticles, portable and sensitive detection of protein or virus can be realized
using pressure meter.

(3) Au@Ag/Pt nanoparticle enzyme mimics-based visual quantitative detection

Horseradish peroxidase (HRP)-based visual quantitative detection methods are
widely used for small molecular. protein and cell detection. However, HRP is easily
denatured by environment change which restricts the wide use of HRP in commercial.
Here, on the basis of the previous work, the Au@Ag/Pt nanoparticle enzyme mimic
was used to replace the traditional HRP for biomolecular visual quantitative detection

based on colorimetric method.

Keywords: Point-of-care testing; Noble metal nanoparticle enzyme mimics; ELISA
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