ADVANCED METABOLOMICS AND SYSTEMS BIOLOGY:
                                        Metabolomics is the study of chemical processes involving metabolites, molecular intermediates and products of metabolism. The rapidly emerging field of metabolomics combines strategies to identify and quantify cellular metabolites using sophisticated analytical technologies. Statistical and multi-variant methods are used for information extraction and data interpretation. 
                                  There are four conceptual approaches in metabolomics: target analysis, metabolite profiling, metabolomics, and metabolic fingerprinting. Target analysis includes the determination and quantification of a small set of known metabolites whereas metabolite profiling aims at the analysis of a larger set of compounds. In metabolomic fingerprinting, a metabolic signature is generated and then compared in a large sample population to identify the differences between the samples. Since metabolites are so closely linked to the phenotype of an organism, metabolomics can be used for a large range of applications which includes;
· Phenotyping of genetically modified plants.
· Substantial equivalence testing.
· Determination of gene function.
· Monitoring responses to biotic and abiotic stress.  
                                    Metabolomics bridges the gap between genotype and phenotype. It provides a more comprehensive view of how cells function, identifying the striking changes in specific metabolites.  In summary, studying the response of various organisms to different stresses and environments provide a much clearer picture of the function of cells, organs, and organisms, bringing us closer to understanding their roles in nature.
                               Systems biology is the study of behaviour of complex biological organization. It is an interdisciplinary field which focuses on the complex interactions in biological systems. The roots of systems biology are based on:
· Molecular biology, with its emphasis on individual macromolecules. 
· Formal analysis of new functional states that arise when multiple molecules interact simultaneously.
[bookmark: _GoBack]                                      Two main approaches to computational systems biology are mechanistic dynamical simulations and inferential data mining. Significant development is occurring in both the areas. Further emerging techniques will improve the ability to bridge gap between human invitro and in vivo systems. The emerging technologies improve in vivo models that better reflect in vivo tumours microfabricated devices of human physiology, and improved animal models. One of the major challenges faced in the field is translating in vitro discoveries to the clinical. In near future the potential applications of systems biology and the future evolution of the field will significantly pave way for the better understanding of cancer disease mechanisms and the ability to devise effective therapeutics.



                                 
