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1  Introduction  
 
Tryptophan metabolism is one of the amino acid metabolisms that have been extensively studied. The 
extensive information on the genes, operons, and proteins for tryptophan biosynthesis and degradation and 
their regulatory mechanisms are known in diverse microorganisms, especially Escherichia coli [4, 5].  

Here, the expression profiles of genes that were related with tryptophan metabolism in a previous study 
were subjected to the network reconstruction. 
 
2  Method and Results  
 
2.1  Gene Expression Data 
 
The expression profile data analyzed in present study are cited from [4]. According to the previous study, we 
analyzed the 169 gene profiles to infer a network between them.  
 
2.2  Clustering and Network Inference 
 
The expression profiles were analyzed by the tools on the recently constructed ASIAN web site (http:// 
eureka.ims.u-tokyo.ac.jp/asian) [1, 2, 3]. The tool in the web site performs simultaneously the different types 
of hierarchical clusterings, the estimation of cluster number, and the network inference. To progress the 
profile analyses beyond the clustering, we inferred a network between clusters by the graphical Gaussian 
modeling (GGM) [6].  
 
2.3  Reconstruction of Genetic Network 
 
The network revealed more concrete and quantitative relationship between trp related operons and the 
influencing genes on them, in comparison with the previous analyses by the statistical classification of up- 
and down regulated genes and the clustering for gathering profiles with similar patterns (Figure 1).  

Furthermore, the inferred network suggests some new insights into the genetic relationship in tryptophan 
metabolism, especially between tryptophan and aromatic amino acids metabolisms, leading to propose the 
candidates of binding sites for transcription factors by the sequence analyses of upstream regions. 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3  Discussion 
 
The inferred network between clusters that were automatically estimated by the hierarchical clustering was 
well consistent with the previous study in that the gene were grouped in terms of up- and down-regulated 
genes in the measured conditions. In particular, the relationship between the main operons for tryptophan 
metabolism was clearly described by the network. Further relationship was also inferred between the operons 
for the tryptophan metabolism operons and the genes for the aromatic amino acid metabolism, beyond the 
estimation of the gene grouping. Thus, the network representation between clusters is useful to elucidate the 
ample and complex information including the expression profiles measured under well-controlled conditions. 
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Figure.1 Inferred network between clusters (A) and correspondence between clusters and principal operons 
and regulating factors (B). A: Solid and dotted lines indicate positive and negative correlations between two 
clusters. The partial correlation coefficients between two clusters are shown on the lines. B: Parentheses 
show the genes which are not detected as the “significantly changed gene” in [4]. 
 


