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Background
● Pseudomonas aeruginosa is a multi-drug resistant pathogen involved in 

cystic fibrosis and other diseases. 

○ Antibiotic resistance has gotten worse and will continue to do so.

● Antibiotic resistance results from the complex interactions between 

thousands of genes and gene products.

● A systems-level understanding of biological function is necessary to see the 

broader picture (looking at groups of genes instead of individual genes).

● PaIntDB (Pseudomonas aeruginosa Interactions DataBase) allows 

researchers to upload a long list of genes and explore their interactions.
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Exploring Large Experimental Datasets 
1. Upload list of genes 
(usually >1000) with 
optional experimental 
data.

2. Map genes to 
interaction database and 
generate a network.

3. Visualize and explore 
network.

Additional info:
● Protein location
● Functional terms
● Accession 

Numbers
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Visualization Objectives
● Create intuitive, user-friendly vis tool for biologists, in contrast to Cytoscape 

and NetworkAnalyst.
● Deal with the “hairball” problem as networks get bigger.
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Framework
● What? Undirected network in 

node-link representation with 
associated attributes.

● Why? Discover, annotate, search 
and identify groups of genes of 
biological significance and 
generate new hypotheses. 

● How? Filter nodes with attributes 
and encode some visually. One 
view for the whole network and 
one for the filtered network. Table 
view for selected nodes. 5

● Cellular location
● GO term (functional info)
● Experiment 
● Fold change
● Node degree



Attributes
● Experiment: Categorical, 3 levels, mapped to hue.
● Differential Expression: derived from fold change, 2 levels, mapped 

to hue. 
● Node Degree: depends on network, mapped to node size.

Filters:

● Experiment, Differential Expression
● Localization: Categorical, 8 levels. 
● Enriched GO Terms: depends on network, have associated 

p-values.
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Conclusions and Future Work
● Having hundreds of nodes at 

the same time in a single view 
is not useful for exploration, 
even with clustering.

● Database biological info very 
useful to filter networks with 
prior biological knowledge.

● Layout parameters should 
change depending on network 
size/topology.
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● Implement algorithm to extract 
minimally-connected networks.

● Explore network statistics to 
identify important topological 
features.

● Use GO term hierarchy to 
design better filters.

● Add more filters by scraping 
other databases.

● Explore ways to show the user 
the filter search space.


