Hierarchies of transcriptional regulation in E. coli metabolic network
E. coli metabolic network

KEGG

Gene expression data

SMD, ASAP, OU, GEO, etc
547 conditions
Calculation of correlation coefficient

Highest 1% and lowest 1% of each condition vectors are trimmed

66% medial genes are considered as not respond, i.e., set to be absent
Only the rows both genes have a value are used in the calculation
Tree construction from gene-gene correlation
Average linkage
Neighbor selection is limited by network adjacent matrix

Primitive results
Genes in clusters in the tree constructed generally don't agree well with their KEGG pathway assignments.

Pathway genes

Oxidative phosphorylation
Genes coding for structural components of the big machine are all clustered in a single cluster.

TCA

At least one gene for each enzyme along the cycle are identified, and classified in a single cluster.
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Urea cycle
A reaction chain has been identified
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Sulfur metabolism

Almost all enzymes are identified, divided into two sub-clusters
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Fatty acid biosynthesis 1

All enzymes except 4.2.1.60
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Tryptophan metabolism

The trp operon genes are in a cluster
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Hierarchies

The overall structure of the hierarchical tree doesn't change with parameters like the threshold of medial gene filter.
The most conserved clusters are,

1. Oxidative phosphorylation

2. TCA cycle

3. Urea Cycle

4. Tryptophan metabolism

5. Fatty acid biosynthesis path-1
Clusters in which all genes are assigned to a single pathway are extracted and inspected. Generally genes are not assigned to clusters as they are in KEGG pathways. (A better way might be to consider some so-called pathway enrichment factor.)
Consider a metabolism design in which, enzymes act as small groups and use substrates available in cytoplasm (available in cytoplasm here means the substrates could be obtained from many sources) and produce compounds which could be feed into many other small groups. The organization hierarchies of such a system would be much involved, like that observed in our case, rather several clear-cut modules. Grouping is helpful for co-regulation, while ``small'' is important for flexibility.
