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Outline

• two motivating tasks

• a few important issues

– identity uncertainty

– how much to return

– heterogeneity

– data integration

– different amounts of literature for each gene



Thomas et al., Molecular 
Pharmacology 2002

• in initial experiments, a mysterious set of genes that 
were upregulated in all treatments



Yao et al., PLoS Biology 2004

• a high-throughput deletion-array screen for knockouts 
that modify AHR signaling



Issue: Identity Uncertainty
• issue: determine which sets of mentions refer to the 

same object
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• a.k.a. coreference resolution, de-duping, record linkage



Issue: Identity Uncertainty
• one approach: learning edit-distance functions
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• edit operations and costs need to be sensitive to 
context/morphology



Issue: What/How Much to Return?

• return a sufficient explanation or all significant terms?

• the latter raises the multiple comparisons problem; but 
perhaps new methods for bounding FDR could be 
applied [e.g. Storey & Tibshirani]

keyphrases ranked according to “association” with genes involved in viral replication



Issue: Heterogeneity
• genes may exhibit the same behavior for different 

reasons

• need for disjunctive explanations

• need for integration of various data sources



Issue: Data Integration

• to understand and organize the set of AHR modifiers, 
Yao et al. considered other sources of data

protein-protein
interactions

localization of
AHR-GFP in knockouts clustering analysis of

AHR pharmacology
in knockouts

AHR vs. AHRΔPASB
signaling in knockouts



Issue: Significant Variance in Amount 
of Literature Per Gene

• number of abstracts referencing specific yeast genes 
ranges from 0 to 1,000+

• how should we treat genes that have little/no text 
annotation?

• one approach: empirical Bayesian method 
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Conclusions

• text mining important for aiding in the annotation of high-
throughput experiments

• a few important issues

– identity uncertainty

– what to return

– heterogeneity

– data integration

– different amounts of literature for each gene
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