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ABSTRACT

Biomarkers, also called biological markers, are indicators to identify a biological case or situation as well
as detecting any presence of biological activities and processes. Proteins are considered as a type of
biomarkers based on their characteristics. Therefore, proteomics approach is one of the most promising
approaches in this field. The purpose of this review is to summarize the use of proteomics approach and
techniques to identify proteins as biomarkers for different diseases. This review was obtained by search-
ing in a computerized database. So, different researches and studies that used proteomics approach to
identify different biomarkers for different diseases were reviewed. Also, techniques of proteomics that
are used to identify proteins as biomarkers were collected. Techniques and methods of proteomics
approach are used for the identification of proteins’ activities and presence as biomarkers for different
types of diseases from different types of samples. There are three essential steps of this approach includ-

Bioinformatics ing: extraction and separation of proteins, identification of proteins, and verification of proteins. Finally,
clinical trials for new discovered biomarker or undefined biomarker would be on.
© 2020 The Author(s). Published by Elsevier B.V. on behalf of King Saud University. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Peer review under responsibility of King Saud University.

ELSEVIER Production and hosting by Elsevier

Reliable biomarkers, also called reliable biological markers, are
reliable indicators to identify a biological case or situation. These
biomarkers can detect any presence biological activities and pro-
cesses (Biomarkers Definitions Working Group, 2001; Strimbu
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and Tavel, 2010). In medicine, biological markers are used to detect
a disease, discover drugs, and monitoring care of patients. Accord-
ing to that, biomarkers can be classified into four types including:
predisposition biomarkers, diagnostic biomarkers, prognostic
biomarkers, and predictive biomarkers (Mayeux, 2004; PMC,
2019; Brody, 2016; Huss, 2015).

Also, biomarkers can be classified based on their characteristics
such as molecular biomarkers. Molecular biomarkers can be
divided based on their biophysical properties into nucleic acid,
peptides, proteins, lipids, metabolites, and other small molecules
(PMC, 2019; Huss, 2015; Davis, 2013).

Also, reliable biomarkers can be hormones, different receptors,
enzymes as well as genetic changes. In addition, they can be isoen-
zymes, carbohydrate epitopes, many products of oncogenes, and
different oncofetal antigens. All these biomarkers can be used to
diagnose a specific disease and differentiate between these dis-
eases (Huss, 2015; Deprimo, 2007; Doustjalali, 2014).

Among all these types of biomarkers, proteins can be very sen-
sitive to be detected in a very tiny amount of a sample to diagnose
a specific type of diseases in its early diagnosis (Doustjalali, 2014;
Shah, 2011). Therefore, novel approaches as well as new applica-
tions and techniques were necessary to accomplish the identifica-
tion and discovery of reliable biomarkers for different types of
diseases by using proteins as biomarkers. One of the most promis-
ing approach and techniques that are used for the identification of
proteins as biomarkers for diseases are called proteomics
(Deprimo, 2007; Doustjalali, 2014; Shah et al, 2011).

In order to understand proteomics, understanding what is pro-
teome is necessary. According to American Medical Association
(AMA) and Office of Cancer Clinical Proteomics Research at
National Cancer Institute (NCI), the term of proteome was taken
from two words; protein and genome, so prote- was taken from
protein and -ome from genome. Therefore, proteomes are proteins
that are expressed by different genomes, and other cells (Patel
et al, 2016; Rodriguez, 2015; Maloy et al, 2013; Sabino et al 2017).

Thus, proteomics is a huge scale that studies different functions
of proteins, structures of proteins, roles behind the appearance of
specific proteins, and the principal of each protein. Biological and
medical researchers and scientists applied the applications and
techniques of proteomics approach to identify biomarkers to help
them in diseases diagnosis, prognosis, and treatment (Patel et al,
2016; Rodriguez, 2015; Maloy et al, 2013; Sabino et al 2017;
Kisluk et al, 2014).

Therefore, based on proteomics approach for reliable biomark-
ers’ identification for diagnostic and prognostic purposes for differ-
ent types of diseases, this paper discusses the ability of discovering
or identifying reliable biomarkers for different diseases with differ-
ent types of samples by using different proteomics techniques.

As the goal of this paper is to describe different proteomics
techniques to identify reliable biomarkers for different diseases
with different types of samples. Thus, achieving this goal, different
researches and studies that used proteomics approach to discover
and identify different biomarkers for different diseases were
reviewed. Therefore, the database of this review paper was
selected to be recent studies from 2000 up to 2019 titled with pro-
teomics approach, methods, and tools to diagnose many diseases
and identify new diseases. Then, all the proteomics techniques that
are included in all the steps of using proteomics approach would

be discussed in this paper based on these techniques’ advantages
and disadvantages to achieve the goal.

2. Proteomics approaches to identify reliable biomarkers

The goal of this paper is to describe use of proteomics approach
and techniques to identify reliable biomarkers for the diagnosis of

different diseases form different types of samples. After collecting
the samples from patients, types of samples include blood samples,
tissue samples, tissue interstitial fluid samples, saliva and urine
samples (Kisluk et al, 2014). There are three main steps in pro-
teomic analysis in order to identify a biomarker in a specific dis-
ease. These steps including; (1) extraction and separation of
proteins, (2) identification of proteins, and (3) verification of pro-
teins (Fig. 1) (Liu et al, 2014). Then, the final steps include: (1)
Database searching, (2) Protein-protein interactions (PPIs) analy-
sis, and (3) Statistical analysis (Fig. 1) (SIB, 2019; IBM, 2019;
Delwiche et al, 2012).

2.1. Collection, pretreatment, and preparation of the samples

First, collecting different types of samples from a group of
patients. So, getting from each patient a sample of pleural effusion,
saliva, blood, urine, tissue, and tissue interstitial fluid (TIF). Sec-
ondly, pretreatment and preparation of samples depends on the
nature of the sample such as; tissue samples pretreatment and
preparation are different from blood samples pretreatment and
preparation. Therefore, using different lysis buffers, salines, and
different digestive processes are required from sample to sample.
Also, the environments and conditions that are required to save
the samples helpful for the tests are different.

2.2. Extraction and separation of proteins

There are several proteomics techniques to extract and separate
proteins involving: 2-DE, LCM, and 2D-DIGE (Liu et al, 2014; Roy
et al, 2008; Wang et al., 2015).

2-DE is the most common used proteomics tool in proteomics
research because it has the ability to compare the quantity of pro-
teins as well as showing the isoforms of these proteins on the same
exact gel. So, in this technique, separation of proteins would be
based on two principles; first, in 2-DE, separation of proteins
would be based on isoelectric points, then; two-dimensional
sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-
PAGE) would separate proteins according to the molecular weights
of these proteins (Liu et al, 2014; Marin, 2007).

LCM is a technique that is used in proteomics researches to
extract the exact needed cells from a sample. So, by using LCM,
researchers ensure that the isolation of these isolated cells is clean
from other cells of the sample as well as keeping the molecular
characteristics of the cells from being changed. This technique is
able to detect signals of proteins that have low presence by dilu-
tion the signals of these proteins. Integration between LCM and
2-DE gives a powerful technique that is used by proteomics
researches in order to look for new targets and biomarkers (Roy
et al, 2008; Zhao, 2015; Oyejide, 2017).

2D-DIGE is a novel technique that is used proteomics researches
that based on using different fluorescent dyes in order to label pro-
teins, without affecting the isoelectric points and molecular weight
proteins, before running them on a 2-DE gel. So, when the signals
of proteins are received, these signals can be identified even if the
proteins are in the same spot. 2D-DIGE in proteomics researches
gives reliable results because of the labeling of proteins gives dif-
ferent signals of different fluorescence showing specific proteins
(Liu et al, 2014; Wang et al., 2004).

1-DE and 2-DE techniques are considering as powerful pro-
teomic techniques in order to extract and separate proteins. 1-DE
separates proteins depending on these proteins charge while 2-
DE separates proteins depending on these proteins molecular
weight. However, these techniques have some limitations in pro-
teins separation. This paper describes 2D-DIGE that separates pro-
teins depending on proteins molecular weight or proteins charge
with fluorescent labeling (Liu et al, 2014; Marin, 2007; Wang
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Fig. 1. The process of methods of proteomics approach to identify reliable biomarkers.

et al., 2004). There is a need for rehydration for the gel by using
some solutions (e.g. isoelectric focusing (IEF) that separate proteins
based on their charges) or using different type of gel such as SDS-
PAGE for separation of proteins based on their molecular weight.
Then, use of different types of stains (e.g. coomassie blue or silver)
to visualize proteins (Yang et al, 2014; Liu et al, 2014).

2.3. Identification of proteins

There are several proteomics techniques to identify proteins
involving; tissue array, and mass spectrometry (MS) and its differ-

ent forms (Liu et al, 2014; Roy et al, 2008; Wang et al., 2015;
Mellon, 2003; Cao and Limbach, 2017).

Tissue array is not the tool that is preferred by proteomics
researchers because it identifies a very huge number of proteins
in rapid way. Thus, it causes a challenge and difficult work to
choose and prove the best target. On the other hand, MS save that
time and makes the work easier than tissue array does. (Roy et al,
2008; Aulbach et al, 2017).

Because of the accuracy and sensitivity of mass measurements,
MS became the most important basic technique that is used to
identify proteins in proteomics approach especially in the applica-
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tion of tumor marker identification (Wang et al., 2015; Mellon,
2003; Cao and Limbach, 2017). There are many types of MS, how-
ever, this paper describes the types of MS that are used in pro-
teomics approach in order to identify biological markers. Types
of proteomics-based mass spectrometry that are used to identify
biological markers including: LC-MS/MS, SELDI-TOF/MS, two-
dimensional gel electrophoresis-mass spectrometry (2-DE/MS),
and MALDI-TOF/MS (Wang et al., 2015; Mellon, 2003; Cao and
Limbach, 2017; Roy et al, 2019; Byrum et al, 2010).

LC-MS/MS is an effective technique to identify biomarkers in
proteomics researches. This technique allows for identifying sev-
eral proteins at the same time, and for this reason these techniques
are called high-throughput (Wang et al., 2015). However, this tech-
nique has some disadvantages such as; incompletion of proteins
digestion, and facing some difficulty in peptides chromatographic
separation. LC-MS/MS has high selectivity as well as high sensitiv-
ity that enables it to analyze complex biological substances even if
in low amounts. However, LC-MS/MS generally needs sample
preparation process in order to remove unwanted materials for
clear analysis (Wang et al., 2015).

SELDI-TOF/MS is one of the most important techniques to iden-
tify reliable biomarkers in proteomics researches. In SELDI-TOF/
MS, there is chromatographic surface that can bind to a specific
part of the wanted protein and the rest will be removed away
(Wang et al., 2015; Byrum et al, 2010). So, this specific part of pro-
tein would bind with that surface based on electrostatic interac-
tion, absorption, or biochemical affinity. Also, in this technique,
there are different chips are used in order to isolate proteins from
the entire sample. SELDI-TOF/MS has two advantages including;
testing proteins that are not digested, and it analyzes rapidly. Also,
this technique allows for identifying several proteins at the same
time, and for this reason these techniques are called high-
throughput (Wang et al., 2015; Byrum et al, 2010).

Moreover, SELDI-TOF/MS is high selectivity as well as high sen-
sitivity that enables it to analyze complex biological substances
even if in low amounts more than other techniques of proteomics
requirements (Wang et al., 2015; Byrum et al, 2010). However,
SELDI-TOF/MS has some disadvantages including; results repro-
ducibility of this technique is poor due to many different chips
are used, and noise. Moreover, this technique is not very accurate
as other proteomics-based mass spectrometry technique as well
as it cannot be suitable for proteins that have large molecular
weight (Wang et al., 2015; Byrum et al, 2010).

The most important advantage of 2-DE/MS is the availability
in a lot of laboratories. In fact, this technique is easy and simple
to use (Wang et al., 2015). Moreover, it is commonly use in sep-
aration and identification of proteins because it is high through-
put that identify and separate a huge number of proteins in one
time on one gel. This technique allows proteomics researchers to
monitor any change that may occur during the disease process
and that because of the probing with antibodies that can be per-
formed on transfer blots. However, 2-DE/MS has some disadvan-
tages that it takes very long time and it cannot deal with proteins
that have very low molecular weights. Also, it has limitations in
repeatability as well as limitations in reproducibility (Wang et al.,
2015).

MALDI-TOF/MS is the most powerful technique in proteomics
researches to identify proteins. It is the most appropriate MS tech-
nique for analyzing proteins that have high molecular weight
(Wang et al,, 2015; Byrum et al, 2010; Sandalakis et al, 2017). As
any technique, MALDI-TOF/MS has some advantages and some dis-
advantages. MALDI-TOF/MS is high throughput because it allows
for identifying several proteins at the same time. Also, this tech-
nique is easy to use and has high selectivity as well as high sensi-
tivity. Disadvantages of this technique include: limitations in
development, mass window range, preparation of sample is

variable, and different preferential peaks for identical samples
(Wang et al., 2015; Byrum et al, 2010; Sandalakis et al, 2017).

So, MS is the best method for this purpose because it is accurate
and sensitive (Wang et al., 2015; Mellon, 2003; Cao and Limbach,
2017; Roy et al, 2019; Byrum et al, 2010). There are many types
of proteomics-based MS including; LC-MS/MS, SELDI-TOF/MS, 2-
DE/MS, and MALDI-TOF/MS. MALDI-TOF/MS is the most powerful
technique in proteomics researches to identify proteins. It is the
most appropriate proteomics-based MS technique for proteins
identification that has high molecular weight. MALDI-TOF/MS is
high throughput because it allows for identifying several proteins
at the one time. Also, this technique is easy to use and has high
selectivity as well as has high sensitivity. So, mixing MALDI with
TOF/MS would identify proteins that were isolated by 2D-DIGE
(Wang et al., 2015; Mellon, 2003; Cao and Limbach, 2017; Roy
et al, 2019; Byrum et al, 2010).

2.4. Verification of proteins

There are several proteomics techniques to verify proteins
involving; ELISA, and western blot (Lui et al, 2014; Wang et al,,
2015).

ELISA is a powerful technique that is used in proteomics
researches in order to verify biomarkers (Wang et al., 2015; He
et al, 2013; Immer et al, 2015). ELISA analysis is an immunochem-
ical test includes enzymes. It quantifies the level of targeted pro-
teins. ELISA has antigens, antibodies, as well as capture
antibodies. In this technique, there is a hard surface that has been
attached with capture antibodies in order to bind the biomarker
onto that hard surface. ELISA is a rapid sensitive technique, and
itis very accurate (Wang et al., 2015; He, 2013; Immer et al, 2015).

Western blot is another powerful technique that is used in pro-
teomics researches in order to verify biomarkers. In this technique,
polyclonal antibodies or monoclonal antibodies are used for
detecting proteins. So, in western blot, proteins would be sepa-
rated by using SDS-PAGE to get an idea about molecular weight
of separated proteins and their isoforms (Wang et al., 2015; Ray
et al, 2013; Gershwin, 2008).

There are several proteomics techniques to verify proteins
involving: ELISA, and western blot (Lui et al, 2014; Wang et al.,
2015; He, 2013; Ray et al, 2013). However, ELISA is better for pro-
teins verification because it is a rapid sensitive technique, and it is
very accurate. ELISA analysis is an immunochemical test includes
enzymes. It quantifies the level of targeted proteins. ELISA has anti-
gens, antibodies, as well as capture antibodies. In this technique,
there is a hard surface that has been attached with capture anti-
bodies in order to bind the biomarker onto that hard surface
(Wang et al., 2015; He, 2013; Gershwin, 2008).

2.5. Database searching

There are many different kinds of servers to search for proteins
by their MS/MS data looking for biomarkers that have been discov-
ered or identified. These servers include Mascot, MS-Tag, PepProb,
Phenyx, Sonar, and Poptiam (Corthell, 2011).

Mascot is considered as the most used server (Yang et al, 2014).
In Mascot, there is a search for proteins by their MS/MS data. Also,
proteins can be searched according to peptide mass fingerprint and
sequence query (Matrix Science, 2019).

2.6. Protein-protein interactions (PPIs) analysis

The purpose of this step is to monitor the physical connection
between identified proteins as biomarkers and their interactions.
PPI can be performed by STRING software (SIB, 2019).
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2.7. Immunohistochemistry (IHC)

[HC is performed to monitor any proteins presented in the cell
or tissue and that occurred by antibodies-antigens binding princi-
ple. In fact, it is usually used in cancer cases to diagnose the abnor-
mal cells that present in normal tissue (Drew and Shieh, 2015;
Corthell, 2014).

2.8. Statistical analysis

This statistical analysis can be accomplished by Statistical Anal-
ysis System (SAS) software or Statistical package for social sciences
(SPSS) (IBM, 2019; Delwiche et al, 2012; Lafler and Basic, 2001).
These softwares are powerful analytic technique that can save time
instead of searching by old tools that take a lot of time. These soft-
wares can find any novel insights in data provided in accurate way.
SAS is a software that has various procedures to analyze data and it
is divided into four categories including: statistical procedures,
scoring procedures, reporting procedures, and utility procedures
(Delwiche et al, 2012; Lafler and Basic, 2001).

As Fig. 1 describes the methods of proteomics approach to iden-
tify reliable biomarkers, in the first step there are a collection of
different types of sample from patients to discover a new biomar-
ker for the diagnosis of specific type of diseases or identify a uni-
fied biomarker for all these types of sample. Then, these samples
were prepared by using the same procedure with some differences
in some requirements for each type of samples. However, as gen-
eral preparation, samples were prepared by lysate preparation that
includes: lysis buffers to facilitate the isolation of proteins, frac-
tionation process for protein size reducing, abstraction of the pro-
tein that have high expression from the sample, depletion to
separate the high abundance proteins, as well as enrichment and
dialysis to regulate the concentrations of proteins.

Then, labeling samples with fluorescent dyes, running them on
2D-DIGE in order to separate the proteins according to their molec-
ular weight or charge. After visualizing 2D-DIGE, extraction of the
interested proteins is the next step. So, extracting the band (gel
plug) and putting it in a tube to the process of digestion to cut
the proteins as well as reduction and alkylation to prevent proteins
folding due to the broken bond of proteins. Following by extraction
of peptides and cleanup in the purpose of separating proteins with
low abundance (Fig. 1).

After all these preparations and extractions of these samples,
they go through MALDI-TOF/MS for analysis and identification.
MALDI is used in ionization proteins that give MS a chance to iden-
tify small molecules as well as large molecules. So, combining
among MALDI and TOF and MS would give a powerful proteomic
based mass spectrometry that called MALDI-TOF/MS to identify
proteins with different sizes.

Then, ELISA is performed to verify proteins as well as PPIs anal-
ysis to detect proteins presented in the cells. Also, IHC would be
performed as well as statistical analysis. Then, after MALDI-TOF/
MS, the data of the proteins would be taken for data search in Mas-
cot server that is available online (Fig. 1).

Finally, all the data that were collected from 2D-DIGE, MALDI-
TOF/MS, PPIs analysis, immunohistochemistry, ELISA, data search
and analysis would get together for clinical trial for new discovered
biomarker or a unified biomarker for all these types of sample

(Fig. 1).

3. Examples of resent studies

There are many recent studies used proteomics approach in the
purpose of identifying reliable biomarkers for different types of
diseases. They accomplished their researches with the same

approach and somehow similar process steps but different tech-
niques (Yang et al, 2014; Karagiannis et al., 2014; Cordeiro et al,
2015; Njunge et al.,, 2017; Bonnet et al.,, 2019; Bharucha et al,
2019).

In 2014, a study has been done by Dr. Jing Yang and her team by
using proteomics approach and techniques to identify new
biomarkers to diagnose a basic neck and head cancer (Nasopharyn-
geal carcinoma (NPC)) in its early stage. They used 2D-DIGE com-
bined with MALDI-TOF-MS analysis to identify Enolase 1 (ENO1)
and Cyclophilin A (CYPA) as biomarkers for the diagnosis of NPC
(Yang et al, 2014).

Also, in 2014, a study has been done by Dr. George Karagiannis
and his team by using proteomics approach and techniques to
identify new biomarkers to diagnose colorectal cancer. They used
Liquid Chromatography Tandem Mass Spectrometry (LC-MS/MS)
to identify Olfactomedin-4 as biomarkers for the diagnosis of col-
orectal cancer (Karagiannis et al., 2014).

In 2015, Prof. Ana Paula Cordeiro and her team used proteomics
approach and techniques to discover an evidence of involvement of
Kallikrein-kinin system in the bacterial meningitis pathophysiol-
ogy. Also, by studying sequent model of candidate biomarkers,
they improved differential diagnosis of enteroviral meningitis,
pneumococcal meningitis, and meningococcal meningitis
(Cordeiro et al, 2015).

A study has been accomplished by Dr. James Njunge and his
team in (2017) by using proteomics approach and techniques to
discover biomarkers for acute bacterial meningitis (ABM) and cere-
bral malaria (CM). They have found two proteins as biomarkers
including: myeloperoxidase (MPO) and lactotransferrin (LTF),
which have also the ability to be used in diagnoses for monitoring
the care of these diseases’ patients (Njunge et al., 2017).

In 2018, Dr. Julien Bonnet and his team used proteomics
approach and techniques to discover new biomarkers for Human
African trypanosomiasis (HAT). These biomarkers include; Neo-
genin, Intelectin 2, Secretogranin 2, Neuroserpin, and Moesin
(Bonnet et al., 2019).

A study has been accomplished by Dr. Tehmina Bharucha and
her team in (2019) by using different proteomics techniques for
diagnosing suspected central nervous system (CNS). They have
found that ELISA can detect 89-94% of these biomarkers and
Matrix-Assisted Laser Desorption/lonization Time-Of-Flight
(MALDI-ToF) is a potintial technique to detect diseases’ biomarkers
(Bharucha et al, 2019).

The biological significances of all of these studies are similar
that all types of diseases that can be life threatening. So early
detection of these diseases can help patients to get early treatment
and the quality of patients’ life would be better. Also, having as
much as possible of proteomic data in order to help patients with
these types of diseases to be early diagnosed in the future (Yang
et al, 2014; Karagiannis et al., 2014; Cordeiro et al, 2015; Njunge
et al, 2017; Bonnet et al., 2019; Bharucha et al, 2019).

As methodology process of these researches are different, there
are basic or essential steps remain the same with using different
techniques. Methodology of these studies were based on different
proteomics techniques including; preparation of sample and
extracting proteins as well as determination of proteins concentra-
tion and molecular weight and proteins labeling were performed in
all researches with considering the differences in materials that
were used to reach that goal.

So, lysis buffer, fluorescent dyes, cell cultures, and phosphate
buffered saline (PBS) were used in methods. In these researches,
proteins were extracted and separated by using one-dimensional
electrophoresis (1-DE) and two-dimensional differential gel
electrophoresis (2D-DIGE) while some other researchers used
two-dimensional electrophoresis (2-DE) and two-dimensional
gel electrophoresis—mass spectrometry (2-DE/MS). Strong cation



R.A. Alharbi/Saudi Journal of Biological Sciences 27 (2020) 968-974 973

exchange liquid chromatography (SCX-LC) were applied in order
to fractionate the sample and get the fractions following by
reverse phase liquid chromatography (RP-LC) for separation pur-
pose (Yang et al, 2014; Karagiannis et al., 2014; Cordeiro et al,
2015; Njunge et al, 2017; Bonnet et al., 2019; Bharucha et al,
2019).

For identification purpose of proteins, these studies used differ-
ent identifications methods including: mass spectrometry (MS),
matrix-assisted laser desorption/ionization time-of-flight mass
spectrometry (MALDI-TOF-MS), liquid chromatography tandem
mass spectrometry (LC-MS/MS), linear ion trap quadrupole orbitrap
(LTQ-Orbitrap), and surface-enhanced laser desorption/ionization
time-of-flight mass spectrometry (SELDI-TOF/MS) (Yang et al,
2014; Karagiannis et al., 2014; Cordeiro et al, 2015; Njunge et al,
2017; Bonnet et al., 2019; Bharucha et al, 2019).

Then, all of that were followed by western blot, immunohisto-
chemistry assay (IHC), and enzyme-linked immunosorbent assay
(ELISA) in order to verify different expression of proteins. Also,
Laser Capture Microdissection (LCM) was used to purify interested
diseases markers from tissues. Also, analysis of protein-protein
interaction (PPI) can be performed for exploring networks of pro-
teins interactions. Some of these studies used MASCOT for data-
base searching after the steps of identification and verification of
proteins (Yang et al, 2014; Karagiannis et al., 2014; Cordeiro
et al, 2015; Njunge et al, 2017; Bonnet et al., 2019; Bharucha
et al, 2019).

4. Conclusion

In conclusion, biomarkers have the ability to detect any pres-
ence of biological activities and processes. In medicine, biological
markers are used to detect a disease, discover drugs, and monitor-
ing care of patients. Among all these types of biomarkers, proteins
can be very sensitive to be detected in a very tiny amount of a sam-
ple to diagnose a specific type of diseases in its early diagnosis.
Therefore, novel approaches as well as new applications and tech-
niques were necessary to accomplish the identification and discov-
ery of reliable biomarkers for different types of diseases by using
proteins as biomarkers. Thus, proteomics approach is one of the
most promising approaches in identification of proteins as
biomarkers for these diseases.

This paper reviews techniques and methods of proteomics
approach in purpose of identification reliable biomarkers for differ-
ent types of diseases from different types of samples. So, starting
with collection of different types of samples from patients includ-
ing; blood, urine, tissue, saliva, pleural effusion, and tissue intersti-
tial fluid. Then, preparation of different sample types including;
lysis, fractionation, depletion, enrichment, and dialysis. Labeling
samples with fluorescent dyes would be the next step before run-
ning the on gels to separate the proteins according to their molec-
ular weight or charge. Next step would be extraction of peptides
and cleanup before analysis and identification. Finally, clinical tri-
als for new discovered biomarker or unified biomarker for would
be on.
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