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 The concept of  proteogenomics  , utilizing advances from the fi elds of  pro-
teomics   and  genomics  , was introduced at around the time of the completion 
of the sequencing of the human genome. The emergence of proteogenomics 
is mainly due to the rapid development of two key technologies: high- 
throughput DNA sequencing and mass  spectrometry  -based  proteomics  . The 
ability to determine protein sequences by mass  spectrometry   has provided a 
unique tool to the identifi cation and the verifi cation of novel genes, predicted 
exons, and open reading frames. Consequently, proteogenomics has been 
used for  genome annotation  , including the validation of known or annotated 
protein-coding genes; the improvement of  gene annotations   assigning correct 
start sites; the mapping of signal peptides, proteolysis, and other posttransla-
tional modifi cations (an important element of biological function that is not 
encoded directly in the genome); as well as the identifi cation of splicing vari-
ants and mutant proteoforms often associated with disease progression. 

 Considering the rapid advancement in the fi eld, it is perhaps appropriate to 
defi ne  proteogenomics   as an intensive research area that investigates the cor-
relations between  proteomic   data and their corresponding  genomic   and tran-
scriptomic data, keeping the goal to improve our knowledge about life at the 
molecular level, which is a more complete view that has been initially sug-
gested. The interplay between the two data streams of  genomics   and  pro-
teomics   certainly allows for a better understanding of biological functions 
and molecular mechanisms in health and disease. Today, genome sequencing 
provides nearly complete coverage, including transcriptome profi ling, while 
targeted  proteomics   can be focused on specifi c regions of the proteome and 
determine predicted proteins. 

 The goal of this book is to display this extended view on  proteogenomics  , 
depicting research areas where  proteogenomics   is actively playing an essen-
tial role and also highlighting some emerging research arenas without pre-
tending to cover all fi elds of application. The chapters of this book offer the 
readers a general insight to the integrative analyses of various types of omics 
data and present advances within specifi c principles, such as next-generation 
sequencing of DNA, mRNA sequencing,  ribosome profi ling  , as well as mass 
 spectrometry  - and antibody-based  proteomics     . The applications are selected 
to exemplify the great potential of proteogenomics to contribute to human 
disease research, particularly to cancer and personalized medicine. 
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 Importantly, this book attempts to identify some common features that 
integrate the various fi elds and areas where intensive efforts should be made 
to drive research more effi ciently in the near future. One of these is certainly 
 bioinformatics  , which has shown amazing power and development during the 
last couple of years and which is anticipated to provide powerful approaches 
to improve our ability to work with and combine the large data sets that 
 genomics  , transcriptomics, and  proteomics   generate. 

 At last, I would like to thank all the authors of this book for their excep-
tional contributions, sharing their expert views of the fi eld, and presenting 
their original research. Their enthusiasm and timely delivery of their manu-
scripts helped me tremendously to realize this project. It is my sincere hope 
that the readers would enjoy this book as much as I enjoyed preparing it.  
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