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ABSTRACT: Tumor-associated autoantibodies (tumor-associated antigens) are a group of serum biomarkers
which have a long half-life and are easily accessible in blood. Small quantity of antigen in the early stage of
tumorigenesis can trigger a larger immune response, so makes it useful as an early diagnosis marker. Testing for
autoantibodies may be helpful for the diagnosis, differential diagnosis, prognostication, or monitoring of
autoimmune diseases. The proteomic technologies can be used for discovering of many autoantigens and it can
generate a panel of tumor-associated antigens that exhibit better diagnostic value than a single tumor-associated
antigen marker. This review will focus on proteomics technologies that enable characterization of autoantibody
responses and also discus about autoantibodies as biomarkers for diagnosing diseases.
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INTRODUCTION
The immune system defends the body from external agents. The cancer cells are another important target of the
immune system because proteins expression patterns change in the process of tumorigenesis from those of
normal cells, which may be recognized by the defense system as external agents and elicit humoral immune
responses (1-8) The important aspect of immunoproteomics is the development pattern of tumor-associated
autoantigens and their specific autoantibodies in the process of tumorigenesis.(1)
Recently autoantibody profiling as prognostic biomarkers and anti-cancer vaccine immunotherapy have been
studied(1, 2). Therefore, further understanding of the early processes of tumorigenesis and related autoantibodies
might show important implications for tumor biology and, from these results, additional biomarkers that could
potentially assist in improved diagnosis or treatment will be identified(1, 2, 9-11). In recent years, there have
been more studies in autoantibody profiling cancer patient sera for the detection of tumor associated antigens
with using of new proteomic technologies(1, 11).

PROTEOMICS TECHNOLOGIES IN DETECTION OF AUTOANTIBODY PROFILING
Proteomics’ is the large-scale study of expression, function and interactions of proteins(12, 13). These days,
proteomics approaches, Especially, 2-dimensional liquid chromatography/tandem MS, or a combination of 2dimensional gel electrophoresis (2-DE) and matrix laser desorption/ionization time-of-flight MS (MALDI-TOFMS), followed by database-searching (sequence tag or peptide mass fingerprinting), are used by most studies for
the discovery of tumor-associated autoantibodies . The combined assay of different autoantibodies is suggested
as a promising approach for the diagnosis of cancer as well.(1, 14-16)
Autoantigen microarray technology enables the comprehensive analysis of autoantibodies with microliter
volumes of serum in a high-throughput manner.(17, 18) Initial studies demonstrated that autoantigen
microarrays are both sensitive and specific for detecting autoantigens.(19)
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MS-based antigen profiling approaches will become a useful clinical tool for the diagnosis and monitoring of
therapeutic intervention in autoimmune diseases, infection and cancer.(16)
Serological Proteome Analysis (SERPA)
Immunoproteomics is a concept used to identify disease-associated antigens that elicit immune responses by
combining protein separation (two dimensional (2D) electrophoresis (2-DE), gel-free separation), immunological
detection (Western blotting) and MS mass spectrometry (MS).(3, 14, 16)
2-DE is a classical proteomic technique which separates proteins in a complex mixture based on charge and also
molecular weight (Mr). Separation in the first dimension is based on the isoelectric point (pI) and in the second
dimension is upon their molecular weight.(20, 21)
The proteomics-based approach termed ‘SERPA’ is useful technique for the identification of TAAs.(22)
Proteins from tumor tissues or cell lines were separated by 2D electrophoresis. Patient serum, which may
include the antibodies specific to a disease, is applied and subsequently, antigenic proteins are detected by using
enzyme-labelled secondary antibodies. To identify immunogenic proteins, the corresponding spots are excised
from gel and are in-gel digested. The digest is analyzed by MS or tandem MS.(16)
The limitations of 2D electrophoresis are the drawbacks of SERPA, including ; bias to abundant proteins,
limitations in resolving certain classes of proteins ( the potential loss of small (<15 kDa), very large (>200 kDa),
very acidic (pI < 3), very basic (pI > 10) and very hydrophobic proteins ) and also difficulty in producing
reproducible 2D gels(23). In addition, due to the denaturing conditions and the way that western blots are
prepared, only sequential epitopes can be detected.(1, 21)
Multiple Affinity Protein Profiling (MAPPing)
Affinity purification is used to enrich targeted proteins of interest from a complex sample. Recently, for
generateing immunoaffinity columns which capture autoantigens from cancer tissue lysates, autoantibodies from
the sera of cancer patients or healthy controls have been used (21, 24, 25).
2D immunoaffinity chromatography followed by the identification of TAAs by tandem MS (nano-LC MS⁄MS)
are used in MAPPing technique(25). This first dimensional separation effectively removes autoantigens that do
not elicit a cancer specific immune response but are present in the healthy population. Unbound proteins are then
applied to an immunaffinity column created with autoantibodies from cancer patients (second dimension).
Captured TAAs are subsequently eluted and identified by online tandem MS.(21, 24)
MAPPing maintains tumor antigen in solution and allows for the potential identification of conformational
epitopes. However, immunoprecipitation using affinity columns often restricted the discovery of TAAs to
antibody interactions with low dissociation rate constant.(1)
Reverse-Capture Microarrays
According to this technique IgGs from patient and control sera are purified and labeled with different fluorescent
dyes. Each antigen is immobilized on a different spot in their native configurations and Cancer cell lysates or
tumor lysates are incubated with commercial antibody arrays. (26) This allows the instant identification of
cancer-specific autoantibodies using native antigens expressed in tumor cells, which allows for the detection of
TAAs presenting post-translational modifications.
However, the only known antigens with commercially available antibodies can be analyzed using reversecapture microarray, which is appropriate for the validation rather than the discovery of biomarkers.(1)
Protein Microarrays
Protein microarrays are widely used technology for screening protein-protein interactions, such as antibodyantigen binding, in a high-throughput and automated setting. .(19, 27-33). The two types of Protein microarray
used to explore the immunoproteome are forward-phase and reverse-phase microarray. the nature of the
capture/bait molecule is different between them. Reverse-phase microarrays employ the antigenic nature of
proteins to capture antibodies where as Forward-phase microarrays utilise immobilised antibodies to capture
TAAs.(21, 34-38)
The array platforms can be two dimensional (e.g. glass slides, nitrocellulose membranes and microtiter plates) or
three dimensional (e.g. beads and nano-particles)(3). This approach depends on exposing serum samples from
patients to an ordered array of putative antigens, capturing those antibodies that bind the antigens on the arrays.
(14, 16, 23). Because of its miniature platform, the amount of samples and reagents needed are greatly reduced.
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Protein array technology enables the identification of antigens in native configuration and especially useful for
the discovery of post-translationally modified antigens. Because the microarray technology provides multiplexed
analyses of thousands of proteins, this method permits high-throughput identification of TAA signatures for the
development of cancer diagnostics (1, 3).
However, two major disadvantages of the array are that they are biased, given that antigens are selected based on
the likelihood that they play a role in the disease and that because only molecules represented on the arrays can
be identified, the analytical comprehensiveness of this technique is fundamentally limited.(16)

BIOMARKER AND CLINICAL ROLES OF THE TAA
The vast majority of biomarkers are proteins which are produced by the cancer. Although these biomarkers can
be identified in the sera of patients which is a simple and inexpensive manner, the inability to detect them at
early stages of cancer development is the major limitation(21, 39). The immune system acts as an extremely
sensitive reporter for identification of new altered proteins. (1, 40)
TAAs are tumour specific proteins and peptides which are subject to dysregulation, Mutation or post
translational modification (PTM) during cancer development and have been reported as potential causes of an
(auto-) antibody response.(1, 3, 21) The antibody molecules are stable in the blood and small quantity of antigen
can trigger a larger immune response that is reflected in relative antibody concentrations and are also detectable
at early stages of disease. They are naturally resistant to proteolysis and metabolism experienced by other
molecules, attributing to their long half-life of approximately 21 days. (21, 39, 41-43) So the autoantibodies are
useful as biomarkers and can be applied to cost-efficient and diagnostically and clinically relevant assays(2, 44).
TAAs might become interesting therapeutic targets(45-47). Identification of antigen proteins capable of
triggering a significant humoral immune system response is important for purposes such as diagnostic
applications and vaccine design.(48)
Autoantibodies could be used for early prediction of the disease onset because they can exist years before the
diagnosis of an autoimmune disease(49, 50). personalized profiles of TAAs and autoantibodies should be used to
identify therapeutic targets to develop vaccines for targeted immunotherapy against cancer.(1)

CONCLUSION
Discovery of new serum biomarkers expressing an increased sensitivity and specificity for cancer are important
for diagnosis improvement. Identification of autoantigens and the detection of autoantibody are useful in
biomarker discovery. During these past few years proteomic approaches such as SERPA and one dimensional
sodium dodecyl sulfate-polyacrylamide gel electrophoresis or enzyme-linked immunosorbent assay (ELISA)
studies on tumor-associated antigens have allowed identification of great numbers of antigens and their
autoantibodies in different types of cancer. However, they are also time consuming, and lack sensibility and
specificity. New proteomic techniques may hold the key to overcoming these limitations based on protein or
antibody arrays which allow high throughput analysis of multiple targets in a single experiment. These proteomic
technologies are useful to screen large numbers of antigens at once with small numbers of sera and can be used
for the generation of a panel of TAAs that exhibit better diagnostic value than a single TAA marker. In
conclusion, these approaches would improve sensitivity and specificity of detection for autoantibody profiling
and promise great advances in the field of biomarkers for cancer. Comprehensive profiling of (auto) antigens
provide insight into the novel diagnosis and treatment strategies for autoimmune diseases, cancer, infection, and
transplantation therapy. Nevertheless, extensive validation of array results will be essential for regulatory
approval and for entry into clinical application on large populations.
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