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There are many techniques that have become increasingly relevant to the analysis of biomolecules;
one of these techniques is Mass spectrometry, which is a major tool for studying proteins. It is
useful for the identification of protein. Since it is able to measure the mass of molecules with
extremely high accuracy.

An important aspect of a mass spectrometry experiment is thedevelopment of tandem
MS/MS. This kind of experiment uses fragments to study the structure of molecules [especially
proteins]. The term "tandem mass" spectrometry reflects thefact of two stages of mass analysis.
Tandem mass spectrometry has more than one analyzer; in practice usually two analyzers are
by Collision Cell. In this cell peptides that resulted from the fist analyzer are broken down into
even smaller pieces by a process of bombarding them with fast-moving atoms that collide and
cause the peptidebond to break. Mass analyzer in mass spectrometry basically works on sorted
and separated ions according to their mass and charge. Tandem mass spectrometry uses this
type of separation as a preparative tool to isolate an ion with a specificm/z (wherem is mass
andz is charge) for further analysis. There are many ions which result using MS/MS, but we are
interested just to study they andb ion, because these ions are the most common ions and usually
provide most of the information necessary to reconstruct orsynthesize proteins and peptides.
The resulting peptides using this approach were identified from their mass spectra by using the
MASCOT algorithm (Baxevanis et al(2005)) that compares theresults with a database that for
protein identification. These data specify masses and intensities of the ions for all different
peptides is deduced from the protein interest.

Figure 1 presents the MS-MS data of one of the peptide (identified by MASCOT), TNFDAF-
PDK in our data set. This graph displays the mass spectrometry (experimented data as blue
colour) for this peptide, the numbers that have written in each peak are the order of the pairs
(mass, intensity) in list of results of the experiment. The theoretical data that were calculated
from the mass of amino acids of the same peptide, where the redcolour indicates the mass of
they-ions and green for theb-ions. It can be see that mass of the peaks of plot usually occurs at
or near to ion’s mass.

In this work, our problem is to find the factors that affect therelative intensity of they and
b ions that are produced from MS/MS experiments used to study aprotein. The database used
in this work are similar to the data used in Barton et al(2007). These data resulted from the
use of the Tandem mass spectrometry approach [MS/MS] to study proteins. These peptide have
generated from proteins digested with an enzyme called Trypsin. The MS/MS output consists
of a list of pairs of cumulative mass (in decreasing order) and relative intensity, therefore we
can draw mass spectrum where thex-axis representing the mass-to-charge (M/S), andy-axis
representing the number of ions detected intensity. The number of records depends on the
length of the peptide and background noise. After that the resulting peptides of using this
approach were identified from their mass spectra by using MASCOT algorithm that compares
the results with database that to study of protein identification.

These data specify masses and intensities of the ions for alldifferent peptides is reduced from
the protein interest, where there are 5468 different peptide that is resulted from the whole ex-
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Figure 1: The MS-MS spectrum and the ions of TNFDAFPDK. The red colour explains the mass of the
ionsy and the green one is for theb ions

periment, each peptide has been showed many time to become the whole peptides sequence re-
sulted of the experiment 60884 sequence of peptide. The mostcommon peptide in our database
is TNFDAFPDK where this peptide appears 141 time. The 5468 peptide used in this study have
median length of 11 residues. The longest peptide was 50 residues, and the shortest peptide
was 6 residues. Since the enzyme used is Trypsin we will see inthese data, there are 49.10%
had C-terminal end residues Arg (R) residue, and 50.71% Lys (K) residual, and 0.19% ended in
other amino acids. The main aim of this work is to explain the relation between MS/MS output
and protein sequence.
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