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Extracting information from large and complex datasets is a common problem in quantitative biology. 

With the goal of analyzing spatial gene expression images systematically collected during Drosophila 

embryogenesis, we have been developing novel representations and analysis strategies. Our most re-

cent advance is an algorithm that is able to separate the composite data into basic elements, which we 

call principal patterns. Like other dimensionality reduction methods (e.g. PCA), principal patterns al-

low for a compact and interpretable representation but, more importantly, also represent the underlying 

biology. In case of the Drosophila embryo, principal patterns correspond to the regions for organ de-

velopment. Using principal patterns, we developed strategies to associate genes to organs, follow their 

roles and investigate spatially defined regulatory interactions. More generally, principal patterns are a 

modern PCA, able to provide an informative insight into large complex biological datasets.  
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