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Abstract:
Protein engineering has shown significant growth in recent years, resulting in the development of various advanced 
goods generated from proteins, including biosensors, antibiotics, vaccines, and genetic scissors.These products are 
developed by extensive analysis of protein structure and function.The exceptional benefits of protein diversity have 
been highly regarded for its exciting technological prospects.If the mystery of protein can be revealed definitely as 
the precision of protein structure contains countless development potential,the protein’s autonomous repair ability and 
strong replication ability can be used for biological and pharmaceutical engineering.This essay,by collecting the research 
literature and published essays on the structure and function of proteins,it explores the polypeptides folding,the structure 
of amino acids--the monocase of protein,the function determined by the structure of protein ,the transition metal in the 
protein and biosensor with diagnostics.
Keywords: biosensor, structure of protein, function of protein , amino acid, diagnosis of disease, protein 
folding

1.Introduction
The innovation of new proteinaceous products in recent 
years has focused on diseases that were previously un-
detectable or difficult to detect. Scientists have made a 
constellation of research on folding patterns, constituent 
groups of amino acids, protein receptor and varieties of 
animal proteins, such as albumin, fibrin, and gelatin[1].The 
basic unit of amino acid is amino acid and it is essential 
to find out the combination of amino acid because of the 
storage of protein’s information.[2]Chemical interactions 
also play an important role of the determination of the 
characteristics of protein, which include electrostatic forc-
es, hydrogen bonding and the hydrophobic effect. These 
interactions have been studied with many approaches from 
different points:biochemistry, quantum chemistry, molec-
ular dynamics, signal transduction, among others.[4][5][6]

Additionally,the decision of a complete protein is made by 
the folding patterns in polypeptides, which permit the pro-
tein to have biological functions[7].Proteins are the chief 
actors within the cell, carrying the task of encoding the in-
formation in genes[8],acting as enzymes and involving the 
cell signaling and ligand binding, which is closely linked 
with the selection of biosensor and the diagnosis of some 
rare but difficult to cure diseases, the same as Parkinson.
The paper will focus on the basic information of protein 
and the initiatives and mechanism of the biosensor to de-
tect disease and the industry prospects.

2 Basic Information of Protein
2.1 Amino Acid
Amino acid plays a crucial part in the construction of 
protein, which is the monocase of protein. It is an organic 
compound containing both amino and carboxylic acid 
functional groups[9].The two groups are bonded with the 
central carbon atom that contains a side chain.In the form 
of proteins, amino-acid residues form the second-largest 
component (water being the largest) of human muscles 
and other tissues.[10] The polarity can be standard of the 
classification of different amino acid.The polarity is relat-
ed to distributions of electrons and thus dipoles, for exam-
ple,Serine is the one kind of polar amino acid as the exis-
tence of a side chain consisting of a hydroxymethyl group.
From another perspective, the amino acid with partial 
charges is polar, whereas, it is non-polar.Amino acid can 
be classified with Acid-base condition.The criterion is the 
side chain.The amino acid containing acid side chain is 
called acidic amino acid, on the contrary, one containing 
base side chain is called basic amino acid.Amino acids are 
the precursors to proteins.[11] They combine through con-
densation processes to create brief polymer chains known 
as peptides or longer chains referred to as either polypep-
tides or proteins.Twenty-two amino acids are naturally in-
corporated into polypeptides and are called proteinogenic 
or natural amino acids.[12]
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2.2 Polypeptide Folding
2.2.1 Chemical Interactions in Amino acid

There are four kinds of chemical interactions in polypep-
tides, which are hydrophobic interactions, electrostatic 
interactions, hydrogen bonding and Van der Waals bonds.
The sequence of these bonding is decided by the com-
bination pattern.For instance, mitochondrial oxidative 
phosphorylation chain system components cytochrome 
c-reductase / cytochrome c / cytochrome c oxidase; mic-
rosomal and mitochondrial P450 systems.[13]Changing the 
polypeptide chain from one dimensional to three dimen-
sional is the value of these chemical interactions. Due to 
that non-polar amino acids do not prefer contacting with 
water because it is not electrogenic so this category of 
amino acid will be inside. As for the amino acid with po-
larity, they will act as the external unit in protein.
2.2.2 Folding Patterns

It is essential that the folding of polypeptide must be 
correct to ensure no malfunction of the protein, although 
some parts of functional proteins may remain unfolded[14].
Failure to fold a correct structure of protein might make 
protein toxic.Additionally, the failure might cause some 
allergies, although some parts of functional proteins may 
remain unfolded[15].The primary structure of a protein will 
decide the its native conformation.[16]an occur as the poly-
peptide chain is being synthesized within the ribosome 
(Wilson et al., 2010). The concerted action of the ribo-
some and the associated chaperone trigger factor has been 
shown to confine nascent polypeptide folding, suggesting 
that the conformational space and kinetics of folding are 
restricted in close proximity to the ribosome .

2.3 The Structure of A Protein
Proteins are essential biological molecules that play a 
crucial role in various cellular functions. Understanding 
protein function and interactions within the cell requires 
knowledge of their three-dimensional structure [17] (Wet-
laufer et al., 1973).Circular dichroism is a spectroscopic 
technique used to study protein structure and predict sec-
ondary structure [18] (Hennessey et al., 1981; Louis-Jeune 
et al., 2011).Using sequence homologies to predict protein 
structure has revealed that even identical pentapeptides 
can have various conformations, demonstrating the in-
tricacy of protein folding [19] (Kabsch et al., 1984). The 
crystal structure analysis of the 30 S ribosomal subunit 
from Thermus thermophilus has shown that ribosomal 
proteins share similar alpha+beta sandwich folds, but the 
topology of this domain varies considerably, impacting 
their interactions with RNA[20] (Brodersen et al., 2002). 
Efforts have been made to predict protein structures from 

amino acid sequences, with the Rosetta protein modeling 
suite being a valuable tool for biochemical and biomedic-
inal studies[21] (Kaufmann et al., 2010). However, pre-
dicting the three-dimensional structure of proteins remains 
a challenging task in biophysics and computational biolo-
gy, with recent advancements such as AlphaFold showing 
promise in highly accurate protein structure prediction[21] 
(Deng et al., 2017; Jumper et al., 2021). New methods 
have been developed to improve the speed and accuracy 
of protein structure prediction, opening the door for more 
effective and thorough studies of protein structures [22]
(Lin et al., 2022). One such method is evolutionary-scale 
prediction of atomic-level protein structure using language 
models.According to Chandrapala et al. (2010), ultra-
sound has also been demonstrated to influence the thermal 
and structural properties of proteins, offering insights into 
the dynamic nature of protein folding and stability [23]. 
All things considered, the study of protein structure is still 
a dynamic and developing area, with advances in com-
putational techniques and technology helping us better 
comprehend the intricate three-dimensional arrangements 
of proteins and the functional consequences of these con-
figurations.

3. Diagnosis using biochemical sensors
3.1 Biosensors
3.1.1 Receptive Surface

A biosensor is an analytical device, which is used for de-
tecting a chemical substance, that combines a biological 
component with a physicochemical detector.[24][25][26][27] 

The match of antibodies and antigens is a vital process of 
the attraction and detection because only the antigen will 
bond to the antibody with a correct conformation.
There are several receptors on the receptive surface that 
is used to capture specific proteins, in most situation, we 
will use protein-protein bonding.And antibody is a para-
mount receptor.Antibody is a molecule in Y shape, which 
has an area for the use of antigen-bonding.Antigens can 
be proteins, peptides (amino acid chains), polysaccharides 
(chains of simple sugars), lipids, or nucleic acids[28][29].In 
addition, the antigen-bonding area is a region where there 
are positive, negative, and hydrophobic amino acids and 
they will have interactions with our target protein, con-
taining Electrostatic force and hydrophilicity.The process 
will come across the whole antibody so it will perfectly 
combine with the target protein.And there is no restriction 
of shape and size for target protein.
For example,Sandwich ELISA, a widely used technique 
in immunoassays, has been employed in various studies to 
detect different analytes.[30]demonstrated the effectiveness 
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of sandwich ELISA in detecting staphylococcal enterotox-
ins in foods, highlighting the ability to detect all known 
enterotoxins.[31]investigated the interference of human 
anti-mouse antibodies in sandwich ELISAs, emphasizing 
the importance of considering species-specific antibodies 
to avoid interference.

3.2 Electrochemical Diagnostics
Electrochemical diagnostics have been a subject of sig-
nificant research and development in various fields. [32] 
discussed the use of in-situ electrochemical diagnostics 
in Proton Exchange Membrane Fuel Cells (PEFCs), 
highlighting the importance of real-time monitoring in 
improving performance.[33]focused on electrochemical di-
agnostics and modeling in developing the cathode of PE-
FCs, emphasizing the need for accurate diagnostic tools 
in fuel cell technology. [34] provided new insights into elec-
trochemical diagnostics related to the high current density 
performance of Pt-based catalysts, shedding light on the 
importance of understanding catalyst behavior under dif-
ferent conditions.[35]The study focused on developing ma-
terials and electrochemical diagnostics for fuel cell-based 
ethanol sensors, highlighting their potential uses in sensor 
technology. [36] explored the potential of electrochemical 
diagnostics to identify bacterial infectious diseases, em-
phasizing the specificity, speed, and simplicity of sensors 
that detect whole organisms. [37] examined the problems 
and trends in electrochemical diagnostics for infectious 
viral illnesses, emphasizing the importance of transferring 
laboratory research into real-world applications. Further-
more, [38] focused on the efficiency of nanomaterials in 
electrochemical diagnostics for non-invasive oral cancer 
biomarkers. This demonstrates the promise of nanotech-
nology in point-of-care detection. [39]

Conclusion:
Overall, the prospect of protein and biosensor is promising 
due to the various function in different areas. If biosensors 
can be designed for all the uncommon diseases discovered 
so far, the difficulty of tracking and detecting these diseas-
es will be greatly reduced, providing a brighter future for 
mankind
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