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Key Issues

. How to recognize “occurrences” of GO concepts in
text?

. How to train models for thousands of GO concepts?
Where do we get training data?

. How to recognize occurrences of protein names in
text?

. How do we decide if protein occurrence is related to
GO term occurrence?



Recognizing Protein Name
Occurrences

. construct a regular expression for each protein
e Incorporates aliases from SwissProt, HUGO

« allows small variations in punctuation, special
characters

. If no matches found, use heuristics to generate
generalized aliases

« drop words like fragment from end of given name
« drop single-character tokens from end of given name
¢ etc.



Recognizing GO Concept
Occurrences

. assemble a set of n-grams statistically associated with
each GO code

e since training data is extremely sparse, also use
abstracts referenced by GO annotations in SGD, MG,
RGD and TAIR

. construct regular expressions for matching other GO
concepts



Recognizing GO Concept
Occurrences
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Recognizing GO Concept
Occurrences

after scoring n-grams by x? test, retain those that have
significant association with GO concept

e.g. unigrams associated with sodium symporter activity
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lipoate
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documents linked to GO concept C are also linked to C’s
ancestors (but with reduced weight)



Linking Protein Names and
GO Concepts

Given: passages of text with protein-name and GO-concept
occurrences

Do: filter and rank these putative protein/GO annotations

By immunotluorescence microscopy the PRP20 protein was localized in the
nucleus. Expression of the RCCI protein can complement the temperature-
sensitive phenotype of PRP20 mutants
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Phospholipases A2 (Pla2) are a rapidly growing family of
diverse enzymes that hydrolyze fatty acids at the sn-2
position of phospholipds




Linking Protein Names and
GO Concepts

our naive Bayes models use
— bag-of-words representation of text passage

— numeric features representing: score of GO match,
avg. distance between protein-GO term pairs, etc.
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2.2 Test Set Results
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Discussion

« we also tried logistic regression and multiple instance
learning — no consistent gain

« | wish we wouldn’t have
— predicted obsolete GO terms
— predicted GO terms that were too high level
— predicted plant and bacterial GO terms
— processed Materials & Methods sections
— processed the first paragraph
— highlighted so much text
« but lots of technical things we would like to try too
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