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DPCMNE detecting protein complexes from protein-protein interaction networks via multi-level network embedding






ABSTRACT
    Biological functions of a cell are typically carried out through protein complexes. The detection of protein complexes is therefore of great significance for understanding the cellular organizations and protein functions. In the past decades, many computational methods have been proposed to detect protein complexes. However, most of the existing methods just search the local topological information to mine dense subgraphs as protein complexes, ignoring the global topological information. To tackle this issue, we propose the DPCMNE method to detect protein complexes via multi-level network embedding. It can preserve both the local and global topological information of biological networks. First, DPCMNE employs a hierarchical compressing strategy to recursively compress the input protein-protein interaction (PPI) network into multi-level smaller PPI networks.Then, a network embedding method is applied on these smaller PPI networks to learn protein embeddings of different levels of granularity. The embeddings learned from all the compressed PPI networks are concatenated to represent the final protein embeddings of the original input PPI network. Finally, a core-attachment based strategy is adopted to detect protein complexes in the weighted PPI network constructed by the pairwise similarity of protein embeddings. To assess the efficiency of our proposed method, DPCMNE is compared with other eight clustering algorithms on two yeast datasets. The experimental results show that the performance of DPCMNE outperforms those state-of-the-art complex detection methods in terms of F1 and F1+Acc. Furthermore, the results of functional enrichment analysis indicate that protein complexes detected by DPCMNE are more biologically significant in terms of P-score. 





        	
                





            
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

There exist techniques that can be utilized to remove false positives from the existing data without predicting novel interactions. Sometimes such approaches are based on logistic regression and require several PPI data sets originating from different experiments; they are able to detect parts of PPI networks of the highest quality by using overlaps of the data sets. Although these techniques can be used to propose high quality PPIs, the completeness of the data still remains an issue and can be resolved only by combining multiple experimental datasets, or by additional wet-lab experiments. Since there does not exist a gold standard PPI network for any organism, it is hard to judge which of the interactions from those reported by these methods to be of low-confidence are true interactions and which are false-positives. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· Nodes in networks represent biomolecules such as genes or proteins, and edges between the nodes indicate interactions between the corresponding biomolecules. 
· These interactions could be of many different types, including functional, genetic, and physical interactions. 
· Understanding these complex networks is a fundamental issue in systems biology. Of particular importance are protein-protein interaction (PPI) networks. 
· In PPI networks, nodes correspond to proteins and two nodes are linked by an edge if the corresponding proteins can interact.  
2.2. PROPOSED SYSTEM 
· The technique presented in this paper is one of the first to use a network model of PPI networks for purposes other than just generating synthetic data. 
· We demonstrate that a geometric graph model can be used for assessing the confidence levels of known interactions in PPI networks and predicting novel ones. 
· We apply our technique to de-noise PPI data sets by detecting false positives and false negative interactions.  
· Although these techniques can be used to propose high quality PPIs, the completeness of the data still remains an issue and can be resolved only by combining multiple experimental datasets, or by additional wet-lab experiments. 
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· To evaluate the performance of the proposed DPCMNE algorithm, the detected protein complexes are compared with the known protein complexes.
· On DIP dataset, DPCMNE achieves the highest F1, MCL achieves the highest Acc and DPCMNE obtains the second largest score of Acc, but the performance of MCL are very poor in terms of F1 and F1+Acc .
· On BioGRID dataset, we can also find that DPCMNE achieves the best performance in terms of F1 and F1+Acc . 
· Overall, we conclude that our proposed DPCMNE has better comprehensive performance than other eight state-of-theart methods for detecting protein complexes. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Methods for the detection and analysis of protein–protein interactions
	T. Berggård, S. Linse, and P. J. P. James, 
	A large number of methods have been developed over the years to study protein-protein interactions.

	NMR approaches for structural analysis of multidomain proteins and complexes in solution
	C. Goebl, T. Madl, B. Simon, and M. Sattler, 
	 It plays a unique role in integrated structural biology approaches as especially information about conformational dynamics can be readily obtained at residue resolution.

	Mass spectrometry supported determination of protein complex structure
	T. Walzthoeni, A. Leitner, F. Stengel, and R. Aebersold, 
	They serve a myriad of functions which are as varied as their unique amino acid sequences and their corresponding three-dimensional structures. 

	Protein Complexes Detection based on Semi-Supervised Network Embedding Model
	J. Zhu, Z. Zheng, M. Yang, G. Fung, and C. Huang, 
	We compare the performance of our model with state-of-the-art approaches on three popular PPI networks with various data sizes and densities.



2.3 FEASIBILITY STUDY
The feasibility Analysis is an analytical program through project manager determines the project success ratio and through feasibility study project manager able to see either project. The key considerations involved in the feasibility analysis are:
· Economic Feasibility
· Technical Feasibility
· Operational Feasibility
· Environmental Feasibility
2.3.1 ECONOMICAL FEASIBILITY
Hence this project is economically feasible there is no need to involve any cost for this project. 
2.3.2 TECHNICAL FEASIBILITY
Software Technologies used are PHP and MySql. In the educational institutions, it is possible to update the system in future. No special hardware is required for the purpose of using this system. Hence it is declared that this project is technically feasible.
2.3.3 OPERATIONAL FEASIBILITY
As the admin work mainly to maintain the Patient and Doctor .Doctor will predict patient cancer disease. Hence it is easy to operate with training. Therefore it is operationally feasible for implementation.




2.3.4 ENVIRONMENTAL FEASIBILITY
This project environment is correct as a admin has developed this system and no expenditure is involved under any head and this process is part of admin document management, this project environment is accessible.   
2.4 SYSTEM REQUIREMENTS
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse	: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard

2.4.1 HARDWARE REQUIREMENTS
             The Hardware of the computer consists of physical component such as Input Devices, Storage Devices, Processing & Control units and Output Devices.  Computer includes external storage unit to store data in programs.
           The Hardware Configuration involved in this project
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse 		: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard

2.4.2 SOFTWARE REQUIREMENTS 
 	Software is a group of programs that computers need to do a particular task.  It is an essential requirement of Computer System. The Software used to develop the project is
· Operating System	: Windows XP.
· Platform		: DOT NET TECHNOLOGY
· Front End		: ASP.Net 3.5
· Back End		: SQL SERVER 2005





CHAPTER 3
  SYSTEM DESIGN AND DEVELOPEMENT
SYSTEM ARCHICTURE
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                                                      CHAPTER 4
TESTING AND IMPLEMENTATION

0. TESTING
 Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one.

 4.1.1Unit Testing
	Unit testing comprises the set of tests performed by an individual programmer prior to integration of the unit into a larger system. The module interface is tested to ensure that information properly flows into and out of the program unit. The local data structure is examined to ensure that data stored temporarily maintains its integrity during all steps in an algorithm’s execution. Boundary conditions are tested to ensure that the module operates properly at boundaries established to limit or restrict processing. All independent paths through the control structure are tested. All error-handling paths are tested.

4.1.2 Block Box Testing
Black-box testing is a method of software testing that examines the functionality of an application without peering into its internal structures or workings. This method of test can be applied virtually to every level of software testing: unit, integration, system and acceptance. It is sometimes referred to as specification-based testing.




4.2 SYSTEM IMPLEMENTATION
Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one. 















                               CHAPTER 5
CONCLUSION:
   Proteins perform biological functions in the form of complexes by coordinating with each other. Detecting protein complexes from PPI networks is helpful for understanding the role of proteins in biological processes at the network level. Although various computational approaches have been proposed to detect protein complexes, most of them only make use of the local topological information of networks, ignoring the global topological information of PPI networks. In this study, a novel protein complex detection method named DPCMNE has been proposed via multilevel network embedding, which can capture both the local and global topological information of a PPI network. 
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