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1. Introduction 
Because of the effort for genome sequencing, it makes to be possible to compare whole 
genome sequences between species or within species at nowadays.  From the result of 
those comparisons, it shows there is no big difference of gene numbers in different species.  
Even though we can access whole genome information easier than before, still it is really 
difficult to figure out the machinery of life systems, especially about dynamics of the 
systems and diversity of the systems. To make clear the detail of phenomenon, we need to 
correct the information crossing different level of phenomenon through DNA to cells or 
body.  For the example, recent high-throughput technologies in screening large-scale 
protein-protein interactions (PPI) and measuring genome-wide gene expression profiles 
allowed combinatorial analyses using heterogeneous omics data. By integrating such 
transcriptome and proteome data, unique network architectures that reflect 
transcriptional circuit or protein complex can be featured. Further functional 
characterization of resulting motifs from different perspectives becomes increasingly 
important for refining existing network and exploring missing relationships. Recent 
advances in high-throughput technologies have enabled efficient large-scale production of 
protein-protein interaction (PPI) data, which illustrated a global view of protein 
interaction network and its diversity within a cell. The data are produced in various 
organisms, not only yeast or E.coli but also higher organisms, accelerating the 
comparative and evolutionary network studies.  As mentioned above already, because of 
the studies of genome comparisons, it is clear the basic gene set which is required to 
maintain life systems already appeared at the early stage of life from the view point of 
functions.  In particular, human PPI data have been extensively accumulated and 
well-annotated in the past few years (1,2). More detailed and exhaustive network 
analyses associated with cellular regulatory mechanisms or clinical pathways are 
expected. 
On the other hand, a huge number of genome-wide gene expression data have been 

deposited in many databases and their quality has been drastically improved in their 
resolution and reproducibility. The data have also quite a lot of profiles measured in 
different conditions, such as in various cells, tissues, diseases or developmental stages. 
Besides, a novel technique of massive sequence tag as the amount or frequency of 
transcripts has begun to be employed in quantitative expression analyses by the advent 
of ultra-high throughput DNA sequencing (3,4). An effective approach to derive 
significant information from such a flood of data will be indispensable. 

 



 

For an example, combinatorial analyses using transcriptome and proteome data often 
lead to unique and practical findings such as co-expressed molecules (5,6), protein 
complex (7,8), and regulatory network modules  (9,10,11) that wouldn’t be found by 
single source analysis alone. With more comprehensive datasets, more unbiased and 
accurate analysis will become possible for exploring further functional elements. 
To understand complex world of life and its mechanism, we need to integrate different 

information into single framework and at same time, we also need to decompose it into 
each a different layers which corresponding to different biological phenomenon. 
In view of current progress of omics data production and analyses, we have already 

established an integrative database with original datasets focusing on human 
transcriptome and proteome (12). Since the database is significantly enriched with the 
data, including PPI and gene expression profile, related to human transcription factors, it 
could be a suitable platform for the analysis of human transcription regulatory network. 
 
Conclusion 
It suggests that varying the conditions can dynamically alter the activated pathways in 

the circuit cascade, and that certain kinds of routing proteins served as molecular toggle 
switches in the preferential process. Although the precise mechanism of such bypass 
regulation was not fully uncovered, our method allows detection of dynamic network 
switching under various conditions. We anticipate that such dynamic network 
modulation is primarily governed by negative feedback loop and it may play a crucial role 
in maintaining the cellular system. 
Topological motifs with high clustering coefficient like hub or clique reported in early 

works (13, 14) might be decomposed into feedback circuits that are shown in this study, 
suggesting an importance of modularized PPI network at transcriptome level. Our 
approach can seek such core modules and construct a regulatory network by bottom-up 
approach. 
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