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Preface

This work helps to find out the proper disulfide bonds of a protein by using
statistical features of residual values of amino acids .In order to predict disulfide
bonding, a mathematical model is established. Chapter 1 Ilabeled as
“Introduction” discusses the importance of disulfide bonds of a protein’s
binding and stability. Related work is also discussed in chapter 1 .Chapter 2
labeled as “Materials and Methods” describing the data collection sources,
preprocessing, statistical moments, feature Vector and Position Relative
Incidence Matrix, Reverse Position Relative Incidence Matrix, Frequency
Matrix, Reverse Accumulative Absolute Position Incidence Vector
and Accumulative Absolute Position Incidence vector. Neural Network training
Is also discussed in it. Chapter 3 labeled as “Results and Discussion” discuss the
ROC and confusion matrix of proposed model. Different testing on both
accumulative and independent data set are described in this section. Comparison
of proposed system with other existing techniques also discussed in chapter 3.
Chapter 4 labeled as “Conclusion” describes that current work is more accurate
and efficient than others to predict the disulfide bonds of protein. Positive and
Negative data sets with related accession id, are showed in Appendix section .
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ABSTRACT

The presence of disulfide bonds in a protein confers an additional stability to protein against
various threats. The formation of correct disulfide bonds between cysteine residues ensures
proper folding of the protein during in vivo and in vitro folding process. Oxidation of these
bonds may disturb the proper biological activity of a protein. Not all cysteines in a protein are
involved in the formation of disulfide bonds,therefore prediction of accurate disulfide bonds is
crucial for structural and functional relationship of a protein. Many neurodegenerative diseases
are caused by the improper formation of disulfide bonds in the nervous system .The
determination of fallacious S-S interaction is crucial for correct diagnosis of these disorders. In
this study a novel method is used to predict the intra molecular disulfide bonding accurately
using context based information. The surrounding amino acids of the cysteine, involved in
disulfide bond, play a vital role in making disulfide bonds and used as feature vectors. The
proposed method uses context-based data to calculate statistical moments. Statistical moments
are very important as they are very sensitive regarding to position of data sequences. For
prediction of intra molecular disulfide bonds, these moments are combined together to train
neural networks. 10-fold validation on accumulative dataset gives us 87.52% accurate result.
Estimation of accurate disulfide bonding against independent data set for 5-fold and 10-fold
result in 82.4% and 88% respectively. The overall accuracy of system is 86.3% to sensitivity
value 82.4% and specificity 93%.



Proteins are major constituents of a cell and perform a variety of functions inside and outside the
living organisms. The backbone of proteins is made up of strong peptide bonds between amino
acids. Additional stability of a protein is acquired by making intra molecular ionic interactions,
hydrogen bond, van der Waals forces and disulfide bonds. Disulfide bond is a covalent linkage
between two cysteine amino acids of a protein and is considered a strong bond after peptide link.
These bonds are formulated in endoplasmic reticulum (ER) and help in attaining proper shape
and strength by proteins. These bonds result in conformational changes in protein by decreasing
entropy of unfolded state of a protein [36]. It is reported that 15% of human protein has dissolved
bonds to perform proper function. A large fraction of secreted proteins have these bonds in order
to resist the cellular environmental changes [37].
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