GIN-IE: Interaction Extraction from the Literature

Arzucan Ozqur’, Dragomir R. Radev'?, and Alex Ade’

'CLAIR Lab, Department of EECS, “School of Information, *National Center for Integrative Biomedical Informatics, University of Michigan, Ann Arbor, Mi

Motivation: Detecting Speculations in Biomedical Articles

Challenge in extracting relevant information from vast amount of publications
- Biomedical literature is growing rapidly ( > 16 million articles in PubMed).
- Delay in including new discoveries to manually curated databases.

- We showed that the Roaz protein bound specifically to O/E-1 by using the yeast
two-hybrid system. (Factual)

- Most information uncovered in unstructured text of biomedical publications. - We previously identified Lyok as a candidate TEX101-associated protein, but as
molecular probes are not currently available to detect Lyok, we do not have
Approach: conclusive evidence of the association between TEX101 and Ly6k. (Speculative)
Natural language processing, machine learning, and network analysis methods to extract - Like RAD9, RAD9B associates with HUS1, RAD1, and RAD17, suggesting that it

biologically important information. is a RAD9 paralog that engages in similar biochemical reactions. (Speculative)

While speculative information might still be useful for biomedical scientists, it is
important that it is distinguished from the factual information. (18% of sentences in

Machine Learning and Dependency Parsing for Protein Interaction Extraction

“These results demonstrate that Duplin inhibits not only Tcf-4 but also STAT3” (GGenia Abstracts are Sp@CUlative)
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promoter is mediated by NF-kappa B. (appears: speculative context)

= Differentiation assays using water soluble phorbol esters reveal that
Performance differentiation becomes irreversible soon after AP-1 appears. (appears: non-
speculative context, becoming visible)

Stanford Parser is used to generate the dependency parse trees (de Marneffe et al., 2000).

Data Sets Results: 10 fold cross-validation
Data Set Sentences + Sentences - Sentences Precision Recall F-measure .
AIMED | 4026 951 3075 AIMED 7752 | 4351 55.61 ApprOaCh: Solving two sub-problems:
cB_| ase | o 1854 = E— - Identifying speculation keywords — supervised classification task

: : : : : - Resolving their linguistic scopes — syntactic structures of the sentences
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L - Genia Abstracts - Results:
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Resolving Speculation Scopes

LCerocl.om
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w/ ‘\f F,/ \ Define rules to resolve the scopes of the keywords based on the part-of- o
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L. . . | infiniti : [ I
ex: The lack of cooperative interaction between ES and the epidermal growth factor receptor... Verb followed with an infinitival clause: whole sentence fever . cough or itches
Default rule: from keyword to the end of the sentence - “Svymptoms include
fever, cough or-fices) .
ever; cough or itches;.
Integrating GIN-IE into the Pubmed NLP Pipeline Mieihd Accuracy ]
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e Modified the GIN-IE scripts to work with the newest e Extracting Biomedical Events: BioNLP'09 Shared Task on Event Extraction
Pmeed 09 d atabase SChem a GIN Interactions Extracted from the Literature (PubMed Update: 11/12/2008)
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