CALL FOR PAPERS

IEEE Signal Processing Magazine

Special Issue on Signal Processing Methods in Genomics and Proteomics
Guest Editors:

	Edward R. Dougherty
	Electrical Engineering Department, Texas A&M University, and Computational Biology Division, Translational Genomics Research Institute 
(e-dougherty@tamu.edu)

	Gustavo A. Stolovitzky
	IBM Functional Genomics and Systems Biology Group, IBM research, TJ 
Watson Research Center (gustavo@us.ibm.com)   

	Ioan Tabus
	Institute of Signal Processing, Tampere University of Technology 
(ioan.tabus@tut.fi)

	Xiaodong Wang
	Electrical Engineering Department, Columbia University 
(wangx@ee.columbia.edu)


Recent methods facilitate large-scale surveys of gene and protein expression in which transcript levels can be determined for thousands of genes simultaneously. In particular, expression microarrays result from a biochemical-optical system incorporating robotic spotting and computer image formation and analysis. Analytical tools are required to detect and model the decision-making processes of genetic networks. 

Owing to the major role played in genomics by transcriptional signaling and the related pathway modeling, it is only natural that the theory of signal processing should be utilized in both structural and functional understanding. In particular, Genomic Signal Processing (GSP) aims to integrate the theory and methods of signal processing with the global understanding of functional genomics, with special emphasis on genomic regulation. Since genes execute their functions via both transcription and translation (protein formation), a comprehensive understanding of how the genome controls the development and functioning of cells requires the study of both genomics and proteomics. 

This CFP is aimed at researchers applying signal processing methods in the area of systems biology relating to genomics and proteomics. While this certainly includes GSP, it is not limited to processing genomic signals but extends to all applications related to genomics and proteomics. We desire high-quality tutorial papers that have a strong signal processing component (statistical methods, modeling, pattern recognition) and provide a broad overview of a genomic or proteomic problem raising interesting questions to the signal processing community. Possible topical areas include, but are not limited to the following:

1. Reverse engineering of biological circuits

2. Data mining/pattern discovery/pattern recognition methods for genomics/proteomics

3. Control theory/systems theory techniques for systems biology

4. Modeling/simulation/analysis of biological networks
5. Nanotechnology in genomics/proteomics 

6. High-throughput hardware/software approaches 

7. Signal processing methods in sequence analysis

8. Microarray image and data analysis

9. Noise models in high-throughput technologies
10. Integration of heterogeneous data

11. SNP/phenotype data analysis
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