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Learning rule-based models of biological process from gene expression time profiles using Gene Ontology – T Hvidsten, A Laegreid, J Komorowski
Summary:

The authors propose a new technique to try and predict the association of certain genes with roles in biological processes. This technique is based on the microarray technology developed recently.
The concept comes from the existence of microarray technology that allows the processing of thousands of genes in parallel. The most popular algorithm for studying genes using microarray techniques is called Agglomerative Clustering. 
However, this technique has certain limitations. E.g. sometimes Genes that are biologically related show anti-correlation in their expression profiles.

Also there is no certain evidence that the correlation discovered using Agglomerative Clustering is greater than that discovered by chance.
The authors use a semantic supervised learning approach to predict the participation of gene products in biological processes. This works by grouping known genes into classes extracted from their GO annotations and constitute training examples. 
Microarray data is used to provide the quantitative measures of gene expression levels. Gene Ontology provides a structured language for protein function and is hence a natural tool for representing such knowledge. 

Next, the detailed steps of Feature Synthesis, Model Induction, Model Evaluation and Application are described to complete the process.

Then the paper goes on to describe the experimental validations of their techniques and to describe the results that they have come up with.

Strengths:

· Extensive Statistical Validations have been done to prove the utility of the technique.

· Usage of Ontology is adding great strength to the overall approach. Ontologies lend an edge to the structured storage of gene data.
· The extraction of 27 overlapping processes does seem like a significant achievement for this sort of novel technique.
· The precision and coverage metrics are highly helpful in assessing the effectiveness of the technique.

Weaknesses:

· The authors state that Genes participating in same biological processes show a great deal of diversity in expression profiles. Does that mean that the overall working of genes is still poorly understood and that this technique also cannot be proven effective?
· Cannot cite too many weaknesses because the whole Genomics field is not known to me.
Critical Questions:

1 It is not quite clear how much supervision is needed for this learning approach. What are the steps that will reduce the supervision in the future and enable machines to do more of the work to bring faster results?
2 Are the existing Gene Ontologies strong enough to lend complete support to the described techniques? What enhancements in ontologies would make the discovery techniques more effective?

3 What is the major application of predicting the role of genes in Biological Processes? Can these discoveries be misused if published generally?
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