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How does a genome specify the properties of an 

organism? One approach to answer this question is 

to inactivate a single gene and study the defects. As 

our knowledge deepens, we wish to identify the 

regulators and targets of each gene, and to study 

complex traits and diseases that are controlled by 

multiple genes and pathways. The one-gene 

approach becomes inadequate for these purposes and 

a network view of gene function becomes essential. 

Our goal is to achieve a system-level understanding 

of genetic interaction networks. We are using both 

computational and experimental approaches to reach 

this goal.  

 

1. Computational prediction of genetic 

interactions.  How to extract reliable genetic 

interaction predictions from genomic data that are 

often incomplete and of heterogeneous quality? 

Taking a bioinformatic approach, we are developing data mining systems that apply 

machine-learning algorithms to statistically integrate these genomic data.   

 

2. Experimental identification of genetic interactions.  Using the nematode C. elegans 

as a model system, we are conducting large-scale, quantitative screens to reveal the 

genetic interaction networks that regulate development, behavior, and physiology. We are 

also developing automated systems that employ computer vision and robotics to facilitate 

such high-throughput screens. 

 

Reliable computational prediction of genetic interactions can help prioritize candidates 

for experimental testing. In return, large-scale experimental results can provide an 

invaluable resource for further data mining. With the systems biology approach, we 

expect to bring new insights into the classical quest for underlying mechanisms of 

genome function.  
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