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Introduction
Data mining in proteomics

Data mining is the search for hidden trends within large data. Data 
mining is needed at all levels of genomics and proteomics analyses. 
These studies can provide a lot of information and generate large 
quantities of data from the analysis of biological specimens. The amount 
of data generated from these studies will require the development of 
improved bioinformatics and computational biology tools for efficient 
and accurate data analyses [1].

Proteomics is a branch of functional genomics to study protein 
properties, such as protein expression, post translational modifications 
and protein-protein interactions to obtain a global view of cellular 
process. The proteome is a dynamic feature of an organism, it’s tissue 
location and its state changes constantly in response to stimuli both 
internally and externally. Unlike genes, proteins vary widely in their 
chemical behaviors, making it difficult to be sort out with one technique 
that works well on all proteins. Proteomic analysis requires sampling, 
separation and concentration, identification, structure and protein-
protein interaction [2] network determination and accurate analysis.

Functional analysis and interpretation of large-scale proteomics 
and gene expression data needs a variety bioinformatics tools and huge 
public knowledge resources. The intertwined bioinformatics approach 
gave way to pathway analysis, hypothesis generation and target protein 
identification [3].

Precise identification of peptides and proteins in biological samples 
from proteomic mass-spectra is a challenging issue in bioinformatics. 
The sensitivity of identification algorithms depend on the prevailing 
scoring methods, some being more sensitive, and others more specific. 
Combinations of algorithms, called ‘consensus methods provide more 
accurate results than individual algorithms. In-depth analysis of various 
approaches to consensus scoring using known protein mixtures, 
and evaluation generated from consensus of three different search 
algorithms: Mascot [4], Sequest [5], and X!Tandem [6] is considered. 
The findings indicate that the union of Mascot, Sequest, and X!Tandem 
performed well (considering overall accuracy), and methods using 80-
99.9% protein probability and/or minimum 2 peptides and/or 0-50% 

minimum peptide probability for protein identification performed 
better (on average) among all consensus methods tested in terms of 
overall accuracy [7]. Strategies for optimizing sensitivity or specificity 
of peptide identification in MS/MS spectra for different user-specific 
conditions are provided [8].

To predict the three-dimensional structure of a protein. Secondary 
structure prediction of a protein from its amino acid sequence is an 
important step. Many of the existing algorithms use the similarity and 
homology [9,10] to proteins with known secondary structures in the 
Protein Data Bank, other proteins with low similarity measures need 
single sequence approach to the discovery of their secondary structure. 
An algorithm based on the deterministic sequential sampling method 
and hidden Markov model for the single-sequence protein secondary 
structure prediction are deduced. The predictions are based on 
windowed observations and by the obtained average over possible 
conformations within the observation window [11].

The automated calculation of unique peptide sequences was done 
in two steps: Step-1: a SQL-based database of theoretically digested 
peptides from a given FASTA file formatted protein database is 
generated on choosing protease. Step-2: in silico generated peptides 
from a pre-defined protein sequence are compared to the peptide 
database in order to identify unique peptides [12].

Several projects were initiated by the Human Proteome 
Organization (HUPO) aiming for the proteome analysis of distinct 
human organs. The vertical regarding brain, its development and 
correlated diseases is the HUPO Brain Proteome Project (HUPO BPP). 
The relevant bioinformatics data is drawn from the inter-laboratory 
comparisons as well as from the rechecking of all data sets submitted 
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by the different groups [13]. Due to the large variety of Proteomics 
workflows, as well as the large variety of instruments and data-analysis 
software available Human Proteome Organization (HUPO) [14,15] 
is facing a major challenge and expects data management of greater 
accuracy, reproducibility and comparability where a new generation of 
the ProteinScape™ bioinformatics platform, now enabling researchers 
to manage Proteomics data from the warehouse to a central data 
repository with a strong focus on the improved accuracy, reproducibility 
and comparability of protein data.

Self organizing Maps (SOM) were employed for the classifying and 
clustering similar sequences and visualization of high dimensional data 
spaces as they are known for their capability to maintain the essence 
of topological relationships between the features. SOM effectively 
yielded 4 clusters which were distinct from each other and marked by 
characteristic features [16].

Recent implementations of proteomics

Nowadays the knowledge of proteomic studies is very helpful in 
various research fields, assessments of various biological functions. 
Some of the recent implementations are:

Global proteomics

Global Proteomics is an alternate methodology, where all 
blood proteins modulated by disease or drug are used to resolve 
pharmacodynamic questions in developing an immunoassay. The 
Global Proteomic approach was applied to one Alzheimer study [17] 
where it demonstrated a large panel of plasma proteins predictive of 
disease severity (as measured by the Mini Mental State Examination). 
This methodology can readily distinguish patients who are responsive 
and non-responsive to hypertension therapies. Global Proteomics 
approach is based on bioinformatics analysis which combines samples 
by proteomic similarity and then uses a geometric representation of 
sample similarity to answer common pharmacodynamic questions 
[18]. 

Leu-d3 labelling

The deuterated-leucine (Leu-d3) labeling is a kind of stable isotope 
labeling by amino acids in cell culture (SILAC), which is widely used 
to compare and quantify protein relativeness. Expansion of integrated 
immune precipitation (IP) coupled with SILAC approach (SILAC-
IP) to differentiate the specific binding partners associated with a bait 
protein in two populations of cells. the accuracy of the SILAC-based 
quantitative approach not only depends on the integrity of labeled cells, 
equal mixture of two group of proteins, but also the abundance and 
signal-to-noise ratio of the peptide pair [19]. By this SILAC-IP strategy, 
the identified specific-binding proteins were quantified by tracking 
pairs of Leu-d3 labeled and unlabeled peptides from the mass spectra, 
which can differentiate specific-binding proteins from nonspecific 
partners with great accuracy [20].

In MODELLER 9v2 software 

By using the MODELLER 9v2 software homology modeling was 
done. BLAST [21] search was made against Protein Data Bank (PDB) 
with the default parameters to find suitable templates for homology 
modeling. After sequence alignment the one that showed the maximum 
identity with high score and lower e-value. Final model was obtained 
by molecular mechanics and molecular dynamics methods and was 
tested by PROCHECK and VERIFY 3D graph, which showed that the 

final refined model is reliable. The model could be further studied for 
the protein characterizing [22].

PIANA

Pathway modeling is one of the most interesting as well as new 
aspects of systems biology to design and analyze pathway for various 
diagnostic as well as other purposes [23,24]. Integration and prediction 
of protein protein interactions with the help of a PPI software 
framework “PIANA” solves many of the nomenclature issues common 
to systems dealing with biological data [25,26]. 

Clinical proteomics

Clinical proteomics are unimaginable without the help of meta-
analysis. Due to development of the Proteomics Identification Database 
Engine (PRIDE) extensive markup language (XML) data format in the 
year 2005 a standardized data format was created for proteomics data 
publishing. The Proteomics Identifications Database Engine (PRIDE) 
has revolutionized proteomics publishing Compared to other fields 
of science proteomics data can hardly be condensed [27]. GPDE, 
(http://www.griss.co.at/?GPDE) (Figure 1), an open source web-based 
bioinformatic tool which uses the possibilities of this standardized 
format to create biologically-based meta-analysis over number of 
proteomics experiments. There the GPDE is used in three different 
ways: 1) in in silico alternative to multiple Western analyses; 2) to 
access easily to cellular proteome reference maps; 3) reliable support to 
the assessment of the specificity of biomarkers [28].

Visualization

DataBiNS-Viz – a visualization and exploration environment for 
non-synonymous coding single nucleotide polymorphisms (nsSNPs) 
data collected by the BioMoby-based DataBiNS workflow. In silico 
[29] analysis of the potential biological impact of nsSNPs requires 
integration of data and knowledge from various Web-based resources, 
both databases and analytical tools. Manual retrieval and integration 
of this information is error-prone and tedious. This provided the 
motivation for the original DataBiNS - data-mining workflow [30] for 
the BioMOBY [31] and Taverna [32] environments which retrieved 
and integrated data relating to nsSNPs and the biological pathways 
affected by them. DataBiNSViz enables the workflow of DataBiNS on 
proteins described by KEGG, PubMed, or OMIM identifiers, followed 
by manual exploration of structure/function and pathway data for 
those proteins, with focus on nsSNP data [33].

In mascot scores

Proteomics has large amount of proteomics data which are 
archived for documentation purposes. Since proteomics search engines 
like Mascot [4,34] or Sequest, are used for peptide sequencing, which 
resulted in peptide hits that are ranked by giving scores. Ranking 
algorithms [35] are applied to combine archived search results into 
predictive models. In this way peptide sequences are identified which 
made to achieve high scores. All peptide sequences and Mascot scores 
from four years, proteomics experiments on Homo sapiens of the 
Proteome Center Tuebingen for training are taken. MacroModel and 
DragonX were used to encode the peptides for molecular descriptor 
computation. By using the Greedy Search Algorithm ranking-specific 
feature selection is done to significantly improve the performance of 
RankNet and FRank. Therefore ranking algorithms can be used for 
analysing long term proteomics data to identify frequently top scoring 
peptides [36].
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Figure 1: Simplified structure of the GPDE database. For clarity reasons tables not vital to the understanding of the GPDE were omitted. The complete structure of 
the GPDE database can be downloaded from the project page (http://www.griss.co.at/?GPDE) [28].

 

Serum proteome analysis

Analysis of Serum-Containing Conditioned Medium from Primary 
Astrocyte Cultures [37] is a study to identify secreted proteins in serum 
containing medium using stable isotope labeling [38]. Serum proteome 
analysis is a prominent approach in disease diagnosis and therapeutic 
monitoring. Large dynamic range of proteins, high-abundant proteins, 
excess of salt and lipid in serum makes the analysis very difficult. This 
analysis increased sample loading capacity and improved the detection 
sensitivity of low abundant proteins [39]. Hence, it is important to 
improve the dissolution of proteins in 2D gel electrophoresis (2-DE), 
and increase the analysis of serum under a wide variety of physiological 
conditions [38]. 

MUTATOR: Tool for proteomics

MUTATER is a computer based tool that is designed to create 
custom mutations in Nucleotide sequences and Protein. It has the 
ability to work on both nucleotide sequences and protein, and in both 
cases, inputs must be given by the user in RAW format. The user has 
to submit the position of mutation and the amino acid/nucleotide 
change that is required at that specific position. The output is given in 
the box. Therefore it serves as a Basic but completely Novel and unique 
tool when it comes to create Mutations and changes in Sequences. 

MUTATER (Figure 2) has been developed in C # and is compatible 
with Windows PC [40].

In breast cancer

The huge progress in proteomics, enabled by the advancements 
in mass spectrometry, [41] has brought protein analysis back into the 
limelight of breast cancer research, reviving old areas as well as opening 
new fields of study like early detection, prognosis, diagnosis, and 
therapy. Several proteomics technologies like Quantitative proteomic 
analyses [42], Biomarkers [43,44] are used to uncover molecular 
mechanisms associated with breast carcinoma at the global level to 
discover protein patterns that distinguish disease and disease-free 
states with high sensitivity and specificity. In this review, the basic 
features of proteomic technologies, including MS, and the main current 
applications and challenges of proteomics in breast cancer research, 
including (i) protein expression profiling of breast tumours, tumour 
cells, tumor fluids and the auto-immune response of the breast cancer 
cells is considered. All of these applications continue to benefit from 
further technological advances, such as the development of proteomics 
methods, high-resolution, high sensitivity MS, SERPA approach, and 
advanced bioinformatics for data handling and interpretation [45]. 

In genetic studies

Unique substrings in genomes may indicate high level of specificity 
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Figure 2: MUTATER GUI. Amino acid sequence is showing along with mutated sequence with other details includingsequence length, Position and mutated amino 
acid [40].

 

which is crucial and fundamental to many genetics studies, such as 
PCR, microarray hybridization, Southern and Northern blotting, 
RNA interference (RNAi), and genome (re)sequencing [46]. In this 
study the concept of unique-m substrings of genomes for controlling 
specificity in genome-wide assays is proposed. A unique-m substring is 
defined if it only has a single perfect match on one strand of the entire 
genome while all other approximate matches must have more than 
m mismatches. A pattern growth approaches to systematically mine 
such unique-m substrings from a given genome. The algorithm does 
not need a pre-processing step to extract sequential information which 
is required by most of other rival methods. The search for unique-m 
substrings from genomes is performed as a single task of regular data 
mining so that the similarities among queries are utilized to achieve 
tremendous speedup. In addition, the unique-m mining algorithm has 
been parallelized to facilitate genome-wide computation on a cluster or 
a single machine of multiple CPUs with shared memory [47]. 

The algorithm is as follows. Let a be a substring and Sa be the so-
called projected database that contains all sequences that contain the 

substring a, where the last element of each occurrence of a is marked 
(the so-called a-locations) in both strands of the sequences and the 
number of mismatches for each occurrence is also recorded. The 
computation of Sa’ from Sa requires, for each a-location, the check 
of whether or not the base on its right side (if any) equals the newly 
appended item b. In case of equality this gives an a’-location in Sa’ with 
the same number of mismatches; otherwise one more mismatch will 
be logged. If the number of mismatches exceeds m, this a’-location is 
not stored.

unique-m (a, Sa)

if |Sa| ≥ 1 then

if min_l ≤ length (a) ≤ max_l and |Sa| = 1 then

report a and Sa

if length (a) < max_l

for each base b do
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a’ := a with b appended to it

unique-m (a’, Sa’)

The main call is unique-m (L, SL), where L is the empty substring. 
Note that each base in database SL is a L–location, including the 
position before each sequence (with f mismatch). This call creates a 
projected database that marks all occurrences of the first base b, reports 
all unique-m substrings that begin with this b, and then proceeds to the 
next base [47].

Proteomics in tool designing

A 3 dimensional model (3D) was developed for the Paralytic 
insecticidal toxin of the (ITX-1) of Tegenaria agrestis (Hobo spider). 
A homology modeling method was used for the prediction of 
the structure. For the modeling, a template protein was obtained 
by mGenTHERADER [48], namely the high-resolution X-ray 
crystallography structure of a FERREDOXIN (1FCA) of Clostridium 
acidurici. By comparing the template protein a rough model was 
constructed for the target protein using MODELLER [49], a program 
for comparative modelling. The model was validated using protein 
structure checking tools such as PROCHECK [50,51] and WHAT IF 
for reliability. The final model obtained by molecular mechanics and 
dynamics method and was assessed by PROCHECK and VERIFY 
3D graph, which showed that the final refined model is reliable [22]. 
The information thus discussed provides insight to the molecular 
understanding of Paralytic insecticidal toxin (Tegenaria agrestis). The 
predicted 3-D model may be further used in characterizing the protein 
in wet laboratory [52].

Predicting the antigenic regions of a protein is of prime 
importance in assessing the states of a polypeptide chain as exposed 
or buried regions. This can be achieved by calculating and plotting the 
hydrophilicity of a protein using values of Hoop-Woods scale. Hence, 
hydrophilicity plot of Hoop-Woods scale amino acid sequence of a 
protein on its x-axis, and degree of hydrophobicity or hydrophilicity 
on its y-axis using python language as architecture by utilizing various 
functional attributes such as scipy, matplot and numpy modules is 
given [53].

Cancer biomarker

In cancer biomarker research the development of statistical 
methods to identify expression signatures showing the heterogeneity 
of cancer across affected individuals is an active area. [54-56]. This is 
collaborated by analysis of proteomics data from a melanoma study, 
in which the differential expression is most often present throughout 
the distribution, rather than being accumulated in the tails, albeit 
with a few proteins showing expression patterns consistent with outer 
expression [57].

VBA- code

For refining large extensible markup language, (XML) – based 
proteomics dataset with a high stringent and simple approach using 
VBA- coded plug-in is developed. It is termed as (All and None) 
methodology. By testing the reliability and efficiency of this method, 
All and None was confirmed to be an applicable process for initial 
screening of biological biomarkers in complex specimens and tissue 
extract [58]. Confirmation of high confidence, high quality of a given 
protein when its corresponding peptides mostly over 2 and its scores 
were above identity and homology threshold of MOWSE algorithm 
[58,59] used in Mascot search [4].

VB code for All and None [58]

Sub find_Matches ( ) 

Dim CompareRange As Variant, x As Variant, y As Variant 

Set CompareRange equal to the range to which you will 

Compare the selection. 

Set CompareRange – Range (“C1:C1000000”) 

Note: If the compare range is located on another workbook 

Or worksheet, use the following syntax. 

Set CompareRange = Workbook (“Book2”). 

Worksheets (“Sheet2”). Range (“C1:C1000000”) 

Loop through each cell in the selection and compare it to 

Each cell in CompareRange. 

For Each x In Selection 

For Each y in CompareRange 

If x = y Then X.Offset (0, 1) = x 

Next y 

Next x 

End Sub

Visual basic codes (VBA) [58]

Following are VB codes used for “All and None comparison. 

General instructions for using visual basic codes as macro 
embedded files in Microsoft spread sheet. 

1. Start excel (spread sheet) 

2. Enable macro in your excel sheet 

3. Press ALT+F11 to start activating visual basic editor 

4. On the Insert menu, click Module 

5. Enter the following code for all and none in a module sheet. You 
can also copy and paste the codes

6. Save the module and press AlT+F11 for returning to spreadsheet 

7. Enter you data to be analyzed or drawn in excel sheet; for all and 
non comparison; compare each duplicate of your group. Insert one list 
(IPI, gene symbol, other formats) in A and C columns 

8. Select the range from A1:Ax where Ax is the end of you data 

9. In excel 2003 and earlier, point to Macro on the tools menu, and 
then click Macro

10. In Excel 2007, click the developer tab, and then click Macro in 
the code group

11. Select the range from A1:Ax where Ax is the end of you data

12. Click Find_Matches and then click run

13. Duplicates will appear in B column and Unique will be protein 
Ids besides to blank boxes in column B 

14. Press Alt+F8 (or go to tools then macros) 
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Proteomic approach involved in the recurrence of pterygia

A proteomic approach to identify proteins which may be involved 
in the recurrence of pterygia. Tissues from a recurrent pterygium and 
from a primary pterygium were surgically resected and were analyzed 
by proteomics to identify proteins that were significantly up- or down-
regulated. Eleven proteins were differentially expressed; seven proteins 
were up-regulated and four proteins were down-regulated in the 
recurrent pterygium. The identified proteins are known to regulate cell 
cycle, cell organization, extracellular matrix, cholesterol metabolism, 
and cell signaling. Up- and down-regulation of proteins for cellular 
signaling are most likely involved in the recurrence of pterygia [60].

A proteomic-based approach was applied to characterize cellular 
responses of neuronal cells to Pyridostigmine Bromide exposure. 
Protein extracts from cultured neuroblastoma cells treated with 700nM 
PB for 10 days, as well as extracts from control cells were separated 
using two-dimensional gel electrophoresis. Twenty two differentially-
expressed proteins were identified by MALDI-TOF mass spectrometry 
(MS) [61]. Similarly Maldi –TOF MS was applied to identify the 
affected proteins when exposed to 1800 MHz GSM mobile phone [62].

Mass spectrometry in proteomics

In the past decade, various mass spectrometry-based approaches 
have been applied to investigate the proteomes of diseased and normal 
samples from pancreatic tissues, juice, cell lines, and serum, with 
the goals of dissecting the abnormal signaling pathways underlying 
oncogenesis and identifying new biomarkers [63-73]. Several 
techniques are available in proteomics but LC -MS based analysis of 
complex protein mixtures turned to a main stream analytical technique 
in quantitative proteomics [74]. 

A mass spectrometry-based proteomics strategy to examine 
protein-protein interactions using anti-Green Fluoroscent Protein 
single-chain antibody V(H)H in a combination with a novel stable 
isotopic labeling reagent, isotope tag on amino groups (iTAG) [75]. 
Classification of the identified proteins into their functional categories 
indicated that Side Population cells over express stress proteins, 
cytoskeletal proteins and enzymes of the glycolytic metabolism [76].

The application of novel methods for identifying S-nitrosylated 
proteins, especially when combined with mass-spectrometry based 
proteomics to provide site-specific identification of the modified 
cysteine residues, promises to deliver critical clues for the regulatory 
role of this dynamic posttranslational modification in cellular processes 
[77].

Mass spectrometry coupled with protein separation using 
2D-PAGE or multidimensional liquid chromatography is the currently 
technologies for proteomics. This technology can generate huge 
amount of raw mass spectra and/or tandem mass spectra. These MS 
data would be analyzed by bioinformatics tools for the rapid retrieval of 
known proteins from protein databases, and the identification of novel 
proteins whose functions are hitherto unknown. Large availability of 
high resolution and accuracy MS instruments, shotgun quantitative 
proteomics has obtained great reputation in recent years due to its 
capacity of comparing a large number of samples without resource 
intensive and potentially biased labeling steps [78]. Many computational 
methods have been developed in recent years to help these processes 
[79-84]. The results of 2D-DIGE and protein identification, data are 
freely accessible in (GeMDBJProteomics, http://gemdbj.nibio.go.jp/
dgdb/DigeTop.do) [85]. 

Different ion-activation methods for MS/MS, such as collision-
induced dissociation (including postsource decay) and surface-induced 
dissociation, electron capture and electron-transfer dissociation, 
infrared multi photon and blackbody infrared radiative dissociation 
have been discussed as they are used in proteomic research [86]. 

Phosphopeptide/protein identification using tandem mass 
spectrometry

Phosphopeptide/protein identification using tandem mass 
spectrometry (MS/MS) is a challenging issue in proteomics 
research. The existing available algorithms for protein and peptide 
identification generates high false discovery rate when comparing 
with phosphopeptide spectra. As a result, huge increase in signal-
to-noise ratio is provided and the rate of detecting important peaks 
are significantly high. Experiments which used MASCOT [4] and 
SEQUEST [5] with Peptide/ProteinProphet [87,88] and a decoy 
database approach gained a good amount of improvement in the 
sensitivity of phosphopeptide identification without compromising 
specificity, explaining the new strategy for MS spectra preprocessing 
is a powerful proteomics tool for improvising phosphopeptide 
identifications [89].

Imaging mass spectrometry

Imaging mass spectrometry (IMS) is an emerging technology, 
pioneered by Prof. Richard Caprioli’s group started more than a decade 
ago. The initial set up for IMS experiments with available automated 
matrix deposition, MALDI-TOF mass spectrometry instrumentation 
and data handling software for image generation [90].

MALDI-TOF mass-spectrometry

Mass spectrometry has enormous potential in biomedical research. 
MALDI-TOF [91] is the new statistical method for analyzing mass-
spectrometry data in proteomic research is proposed. The peak 
detection method directly affects the process, like possible biomarker 
identification of a protein [92]. Location-shifted Poisson distribution is 
imbibed to the deamidated isotopic distribution of a peptide molecule 
by a specific location. To estimate the parameters of the distribution 
maximum likelihood estimation by the expectation-maximization 
(EM) technique is used [93]. 

Identifying proteins in the cells injured by alcohol

When alcohol induces systemic injures to the cell, it releases organ/
tissue-speific proteins into the blood. These proteins are detected using 
proteomic approach. Serum proteomic profiles using MALDI –OTOF 
Mass Spectrometry were compared between before and after treated 
samples. Potential markers like fragment of alpha fibrinogen, isoform 
1 [94,95] were detected in mass spectral profiles which are useful 
clinically for the determination of alcohol drinking status by MALDI 
–OTOF mass spectrometry.

Identification of host-derived biomarkers

Host derived biomarkers in the circulating low molecular mass 
fraction (<25kDa) of blood proteome tested in murine models by using 
novel mass spectrometry reveals the flexibility of their occurrence in 
the sera of doxycycline-treated mice. Treated murine responded to 
the therapeutic intervention and thus making them a useful tool for 
monitoring efficacies of existing and novel treatment regimens [96].

It is widely accepted that discovery of specific, reliable and sensitive 
tumor biomarkers can improve the treatment of cancer. Compared 
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with non-TNBC samples, stem cell markers were over expressed in 
triple negative breast cancer (TNBC) [97].

In open-access proteome expression database

Ewing sarcoma is the second most common primary malignant 
bone tumor in children and adolescents worldwide.

An open-access proteome expression database of eight Ewing 
sarcoma cases using proteome data obtained by two dimensional 
difference gel electrophoresis (2D-DIGE) and mass spectrometry.. The 
results of 2D-DIGE and protein identification by mass spectrometry, 
and part of the corresponding clinico-pathological data such as 
prognosis after treatments are freely accessible in the public proteome 
database Genome Medicine Database of Japan Proteomics (GeMDBJ 
Proteomics, https://gemdbj.nibio.go.jp/dgdb/DigeTop.do) [98].

PDAC

Phosphoproteomes of pancreatic ductal adenocarcinoma (PDAC) 
cells and normal pancreatic duct cells are characterized by mass 
spectrometry using LTQ-Orbitrap. More than 700 phosphoproteins 
from each sample, and revealed differential phosphorylation of many 
proteins involved in cell adhesion, cell junction, and cytoskeleton are 
identified. Since post-translational phosphorylation [99] is a common 
and important mechanism of acute and reversible regulation of 
protein function in mammalian cells, an understanding of differential 
phosphorylation of these proteins and resulting signal transduction 
changes in PDAC will help in comprehending the complex dynamics 
of tumor invasion and metastasis in pancreatic cancer [100]. The “false 
discovery rate (FDR)” was estimated by searching a combined forward-
reversed database as described by Elias [101].

Current projects in proteomics and MS:

•	 The HUPO Human Plasma Proteome Project

•	 Proteomic and metabonomic expression analysis of blood 
proteins and metabolites following cerebral ischaemia

•	 Identification of novel neuroprotective pathways

•	 Proteome analysis of hematopoietic stem cells from CML 
patients after treatment with BMS-214662

•	 A proteomic comparison of dexamethasone-induced nuclear 
protein in GC-sensitive and GC-resistant acute lymphoblastic 
leukaemia cell lines

•	 Proteomic Analysis of the Dicer ribonuclease function in CD4 
T cells

•	 Organelle Proteomics

•	 Circadian Proteomics

•	 Statistical considerations within quantitative proteomics

•	 Asperger Syndrome Mass Spectrometry 

Conclusion
These various implementations and recent advancements that are 

mentioned upon give us a deeper view and knowledge in data mining in 
proteomics and mass spectrometry studies. Development of new tools 
can reduce the amount of wet-lab research time for the researchers. The 
refining of the algorithms can produce more accurate results and uplift 
the level of research. Advancements in Mass spectrometry, MALDI 

TOF made protein deduction study more comfortable. Statistical 
approach by using Poisson distribution is fitted to the deamidated 
isotopic distribution of peptide molecule. Maximum likelihood 
estimation by the expectation-maximization (EM) technique is used to 
estimate the parameters of the distribution.
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